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THE RIGHT TO WORK. 


THE strike of electrical wiremen in the London District has 
been a half-hearted affair from the beginning, because it 
was generally recognised from the first that an increase in 
wages was due. Quite a number of the best contractors 
were paying their men more than the Trade Union rates 
when the dispute commenced, and it seems certain that 
104d. will be the recognised rate for wiremen working 
within the London area. While the number of men on 
strike is a comparatively small proportion of the total 
employed, we hope that the strike will not end without a 
definite agreement being come to between the Electrical 
Masters’ Association and the Electrical Trades Union. If 
this is not done the industry will suffer from isolated strikes 
on points which should be settled now. We believe we 
are correct in stating that the big point of difference out- 
standing is that of the right of any man who is not a 
member of the Trade Union to work in any capacity. This 
point is raised in the first rule of the set recently issued 
by the Electrical Masters’ Association, which reads :— 


No exception shall be:taken to the employment or non-employ- 
ment of any workman in the electrical trade on the ground that 
he is or is not a member of any organised trade society, neither 
shall any éxception be taken to the employment of a workman in 
any other trade on the ground that he is or is not a member of a 
trade society. 


The Electrical Trades Union has strongly objected to 
this clause, but we believe that the older and stronger 
Unions jare more intimately concerned. Their endeavour 
has! been for‘years to make themselves so strong that they 
can prevent a non-Union workman from obtaining any 
employment which will necessitate his working alongside of 
a Unionist. 

The numerous strikes which have had their origin in this 
endeavour have widened the breach between employers and 
employés, as they have also retarded trade developments. 
In the present instance, if this clause is not agreed to, an 
electrical employer, even assuming that all his men on a 
certain job should happen to be members of the Electrical 
Trades Union, will be liable to have them come out on 
strike, because one man employed, say, in asphalting the 
forecourt of large public. building which is. being 
wired for electric light, is not a member of a recognised 
Union. 

We have received’ from the Manchester, Salford and Dis- 
trict Building Trades Employers’ Association'a copy of an 
agreement signed on April 9th by this Association and also 
by the representatives of the District Committee of the 
Electrical Trades Union. We reproduce this agreement 
elsewhere’in this issue, because it seems to us that it should 
help to clear up the dispute-in London. . We would especially 
call: attention to Rule 10, which deals. with -points raised 
above, and’ which reads as follows :— 


“10; Whilé agreeing: not to place any obstacle in fhe way of 
men joining the, Union, employers do, not nae to. employ Union 
men only. 
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We fail to see why if this rule is accepted by the elec- 
trical workers in Manchester, their Union should raise 
strenuous objections to a similar clause for London. 

We also commend Clause 18, which prevents a strike or 
lock-out starting until the matter in dispute has been 
' referred to a joint committee of employers and operatives. 

A clear set of rules like these, signed and held to by 
both sides, would be worth the trouble and expense of the 
present dispute. 

At the moment of writing, it is announced that among 
the proposals of the National Conciliation Board for the 
settlement of the building trades dispute is one for 
deleting the disability clause, 

The Press reports relating to the conciliation proposals 
are, however, as usual conflicting. The Zimes report says 
that: “‘The members of the London Building Industries’ 
Federation are to agree to work peaceably with non- 
unionists” ; but a financial paper says that: “ By the 
deletion of the disability clause and the alterations to the 
conciliation clauses,” the men “ will gain the right for the 
first time, to protest and object to the employment of non- 
society men.” 








THE MINIMUM WAGE. 


AFTER a fortnight’s enforced idleness, which has cost the 
Yorkshire Miners’ Association £120,000 in strike pay, the 
men have gone back to work on practically the same terms 
as they had before the strike. It is estimated that the total 
cost of the strike. has been about £1,000,000 (one report 
multiplies this figure by five), and all because a few 
men—who were undoubtedly doing their best—could 
only earn wages very little above those who took things 
easy and got the minimum wage, whether they earned it or 
not. This was the real trouble in the area where the strike 
started, as in other districts where men were earning good 
wages the strike was very unpopular. In the Doncaster 
district it very nearly caused a split in the Association, 
in fact, we shall not be surprised if the men in the 
Doncaster area eventually form an Association of 
their own. The miner is very human, after all, and when 
he is personally doing well, and knows there is nothing more 
to be gained, he wants to be left alone; in this case it 
was only the influence of the Association leaders which 
kept the men out on strike. 

As to the terms of settlement, it is practically decided 
that the collieries in Yorkshire shall be divided into groups 
or classes of mines with different minimums, ¢.¢., the 
minimum rate of wages will be fixed by the Joint District 
Board. Thus a lower minimum will apply to those pits 
where the seams are thin and more difficult to work on a 
profitable basis, than to the thick seams in the Doncaster 
district. Any colliery company can only pay such wage as 
is afforded by the selling price of the coal, and hence the 
prices obtained by the collieries vary, as well us the cost of 
working. In the Doncaster area, where prices obtained are 
good, owners can afford to pay good wages, and the men 
employed at these collieries are receiving probably one 
shilling a day more than those in the Barnsley or Rotherham 
areas. But no Act of Parliament can alter these condi- 
tions ; hence the necessity for a low minimum wage, if this is 
to apply throughout the whole county. Unfortunately, 
however, the men seem to think the minimum wage ought 


to be the average wage of the county, and instead of its 
being a “ piece work” wage, it is fast coming to be looked 
upon as a time or day-rate wage, without any responsibility 
as to tonnage produced. Such conditions in a mine— 


except, perhaps, where the “‘ butty ” system is in operation— 


are impossible, owing to the difficulty of efficient super- 
vision. In the “ butty” system one man is responsible 
for a number of working places or a length of ‘ long-wall ” 
face, and has a contract price for getting the coal out, doing 
all timbering, stone work, &c., and employs the workmen 
under him and pays them. Frequently the “ butty-man” 
may have left for himself £10 or up. to £20—but he has to 
see that the other men work and that the coal is got out, or 
he may get nothing. But this system does not suit the 
workmen, and they are beginning an agitation to have it 
entirely abolished, or to secure that a// the money earned 
shall be “ pooled.” They object to the butty-man having 
so much money, and likewise to his “‘ bossing ” propensities, 
Hence there are difficulties all round. 

In Durham and Northumberland an agitation is proceed- 
ing to have the minimum wage made into the county 
average wage. At present the minimum is below the 
county average, but the point that smarts most is the rule 
that no workman is entitled to receive the minimum wage 
unless he has worked full time. In Yorkshire and other 
districts the workmen are asked to put in 80 per cent. only, 
and the.north-country workmen want to know why ? 
They forget that they work less than eight hours per 
shift—from 64 to7 only—and not only that, but they make 
every alternate Saturday a holiday, or only work 11 days 
per fortnight, against 12 in other districts. Again, 
the wages are lower because the men are provided with 
free houses and free coal, whereas, in other districts, 
workmen have to pay rent and buy coal. Owners in 
Northumberland and Durham would be very glad indeed 
to put their pits into line with those in other districts— 
that is, to pay higher wages on condition that the men 
work the full eight hours and pay house rent and buy 
coal. This, however, is not what the men want; they wish 
to retain all the advantages over their brother workmen in 
other parts of the country, and to be paid the same rate of 
wages, 

In Scotland, too, the miners are resisting a claim by the 
owners for a reduction of wages of 1s. per day. Their 
present earnings are 7s. 6d. per day, and the owners say 
they cannot afford to pay this rate, owing to the increase in 
working costs and the reduction in the selling price of coal, 
which has dropped 1s. 6d. per ton from the recent high 
prices. Lord Balfour has been appointed neutral chairman, 
and his award is final and must be accepted by both parties. 
Unless, however, the award is in favour of the workmen, we 
doubt very much whether they will accept it peaceably, 
judging from what has occurred in other districts. 

There should never have been any Minimum Wage Act, 
or any Hight Hours Act—the men undoubtedly are dis- 
appointed with both, as at Cannock Chase district, where 
both Acts have resulted in the men earning less money 
than they did previously, and it would be a great blessing 
to this country if both these abominable and mischievous 
pieces of legislation could be repealed. We are afraid, 
however, that the rank and file supporters of the Govern- 
ment of this country have much to learn before this will 
happen. The only other way is for the coal owners to 
combine and fight—as undoubtedly they will have to fight 
sooner or later—and the Minimum Wage Act, unless 
repealed before bad times come upon us, will be 
responsible for very much trouble and suffering, which will 
not be confined to the coal trade, but will more or less 
involve every industry in the country. We are still a long 
way from the millennium, which the pitman so earnestly 
desires—it is likely to remain far distant so long as 
workmen are taught that the less work they do the more 
there is left for everyone else—and the pitman especially 
must learn that he cannot expect to go on continually 
receiving 7s. 6d. for only 7s. worth of goods, At present the 
6d. he does not earn is coming out of the pockets of the 


public, but they will find out in time, and we think when 


they do so they will begin to object, and will probably take 
a hand in giving the miner a lesson which he is beginning 
to stand in need of very badly. © 
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THE supply of electricity in the metro- 
London’s —_politan area, covering 700 sq. miles, and 
Electricity affecti lati i 
Supply. fecting a population of some seven 
millions, is a ‘gigantic problem, offering 
immense possibilities, and involving equally grave responsi- 
bilities. At present, viewed as a whole, it is notoriously 
heterogeneous and unorganised ; were it not so serious and 
lamentable a fact, it would be nothing short of ludicrous to 
observe that within that area no fewer than 49 different 
systems of supply are in vogue, and that if a consumer moves 
from one parish to the next, the chances are at least 10 to 1 
against his lamps, motors, cookers and radiators being 
suitable for use in his new quarters. 

The situation is absolutely without a parallel throughout 
the world, and throughout the history of electricity supply, 
and like many other anomalies, its origin is undoubtedly 
traceable directly to the action of Parliament in the early 
days of the industry. To aggravate the absurdity of the 
position, large new power stations are now being erected 
within the area, which will bear no intentional relation to 
those already existing. It was high time, indeed, that the 
London County Counc, as the leading authority concerned, 
should institute an inquiry into the subject with a view to 
finding some way to bring order out of this wild chaos, and 
the report of its technical advisers, Messrs. Merz and 
McLellan, of which we commence an abstract elsewhere in 
this issue, will be read with interest, though with mixed 
feelings by many of those immediately affected. So 
weighty and complex a matter calls for the most 
authoritative and impartial discussion, and we are glad 
to be able to place before our readers a review 
of the report by Mr. C. H. Wordingham, whose position is 
a guarantee of freedom from bias and whose reputation 
entitles his remarks to respectful consideration. Whatever 


course the Council may decide to follow, there is no question © 


but that the matter is of urgent importance, and no time 
should be lost in arriving at a firm decision upon its future 
policy, which will have an intimate bearing upon the well- 
being of every inhabitant of the metropolitan area. 





Laos AFTER the sharp reduction in prices 

—/ which followed as the result of tbe fright 

due to the rather heavy selling here of American lead, the 
market has assumed a steadier tone, and at the reduced 
prices ruling a very fair business has been done by con- 
sumers. The market was badly jarred by the sales of 
United States domestic lead, for the necessity of finding an 
outlet abroad for such material, showed beyond all question 
that general trade across the Atlantic was in a bad way. 
Under ordinary conditions the United States is a large con- 
sumer of imported lead mainly from Mexico, hence the fact 
that not only had the country sufficient material of domestic 
production to provide fully for home needs but to permit of 
exports, came as a shock. The severe fall in the price had 
the effect of putting a stop to further selling, at all events 
for a time, for the London price was well below New York 
parity, and this condition still persists. It seems to be the 
present policy of leading London interests to keep the price 
here at a level sufficiently below that of New York to check 
shipments from the United States to Europe, and their 
efforts in this direction have so far been rewarded with 
success. Of course there is a chance that things may go 
worse in the United States again, and that the reduction of 
prices across the Atlantic would permit of further selling 
for export, but for the present this phase seems to have 
passed. The outlook is moderately satisfactory again mean- 
while, and it remains to be seen what direction things will 
take across the Atlantic. There has been a fair quantity 
of United States lead come into this country lately, 
all of it to Liverpool and Manchester, and there is a good 
deal still to come, though some of the estimates of the total 
quantities sold for export from America are regarded as being 
exaggerated. The arrivals from the other side of the Atlantic 
have helped to relieve some of the more pressing needs of con- 


sumers, while invisible stocks can hardly be said to exist 
so far as the works of consumers are concerned. There has 
been an increase in the arrivals of lead this year for the 
three months of about 2,400 tons, the total being 55,273 
tons, against 52,878 tons in 1913, so that it seems apparent 
that in spite of the shut-off of supplies from Mexico, there 
has been an increased output elsewhere. If not this, then 
the consumption in other parts must have fallen off to an 
extent sufficient to enable material to be forwarded to the 
British market, which otherwise would have been con- 
sumed elsewhere. For the time being the outlook is for 
a moderately steady market at the reduced prices now 
ruling. Unless America improves there is not much likeli- 
hood of prices in London being advanced to any extent. 
As far as the United States is concerned, things in pretty 
nearly all industrial channels seem to be rather bad, notably 
in the iron and steel trades, while although lately the con- 
sumption of copper as reflected in the monthly deliveries 
published by the American Copper Producers’; Association, 
has improved from the miserably low total seen at the end 
of last year, there is still ample room for improvement in the 
electrical trades across the Atlantic. A restriction in 
the consumption of other staple metals cannot have 
proceeded without a restriction in the consumption of 
lead, and the position across the Atlantic therefore deserves , 
close watching. It may be taken for granted that in the 
recent instance at all events, the holders of the lead which 
was sold for export wanted the money which it represented 
more than they desired to hold an aceumulation of base 
metal. It is possibly significant of a continued relaxation 
in the position that April lead should have been declared as 
long ago as last week. 





It is surprising how many people there 
are up and down the world who are un- 
acquainted with their legal rights, not- 
withstanding that everyone is presumed to know the law. 

We constantly hear of cases in which a tramway passenger, 
having lost his ticket, refuses to buy another, and is con- 
sequently brought. to book by the company. In a case of 
this character recently heard at Cardiff Police Court, it was 
made clear that people who ride on the Corporation tram- 
cars must not only pay their fares, but must also preserve 
their tickets to show they have done so, and the only 
way to meet a case of a lost ticket is to buy another. A 
man was summoned for riding on a Corporation car without 
having paid his fare. It was proved that the defendant 
could not produce a ticket to show he had paid it. 
Defendant said the conductor knew he had paid. Defendant 
said he had paid his fare, and when he saw the inspector 
come on the car he looked in every pocket for the ticket, 
but could not find it. When the inspector told him to look 
in his pockets, he told him that he had already done that 
without success. He found the ticket after he left the car, 
and had written to the manager explaining the facts. 

The Stipendiary, in addressing the defendant, said :— 
“You must know, as an intelligent man, that it is the duty 
of the inspector to have some evidence that you have paid, 
and the only evidence he can have is your ticket. It would 
be the easiest thing in the world for dishonest people to say : 
‘I have paid my fare and lost my ticket.’ What would be 
the result to the Corporation ? The cars would be run at a 
loss, and the ratepayers would have tosuffer. You are fined 
108. and costs, or 14 days.” 

What the public wholly fail to realise with reference to 
a case of this kind, is that on making application to’ the 
company the fare overpaid will be refunded. The company 
would be practically bound to refund, and any Court of 
Justice would compel it to do so on the sworn statement of 
the passenger that he paid twice over. No doubt the cost 
of recovery would make the remedy expensive. The 1d. 
stamp on the letter claiming repayment would cancel the 1d. 
stamp sent by the company. But the remedy is there ; 
and those who rail at tramway companies for making a very 
sensible rule as to showing tickets should keep this fact in 
mind. 


That Lost 
Ticket. 
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LONDON ELECTRICITY SUPPLY. 


By C. H. WorpinGcHam, M.Insr. ey 


Messrs. Merz and McLellan’s views on the way 
in which London can be best supplied with electrical 
energy were described by them with great thorough- 
ness in the witness box, some eight or nine years 
ago, when they were promoting the Administrative 
County of London Bill. These views, as shown by 
the lengthy Report, with longer Appendices,. which 
they have just presented to the London County 
Council, have undergone but little change, except 
that they now apparently realise that they must not 
rely upon power alone for getting the enormous 
load which it is necessary to assume in order, to 
justify their conclusions, and they fall back on a 
phenomenal development of electrical heating and 
cooking. The importance of the distribution, as 
compared with the generation, of electrical energy 
is now more fairly recognised than at the earlier 
period referred to. 

-One cannot but be struck by the sense of abso- 
lute confidence that the authors have in their. own 
views which pervades the whole Report. They 
refer to other “‘schools,’’ but they seem rather 
concerned to demolish all arguments that do not 
accord with the scheme they favour than to weigh 
judicially the opposing considerations. | In. other 
words, their attitude towards the technical portion 
of the problem set them seems rather that -of the 
witness, or counsel, than the -judge, but it does 
not necessarily follow that their conclusions are on 
that account wrong. 

The scheme propounded is no less than the abso- 
lute scrapping of all existing metropolitan gene- 
. rating stations, whether owned by companies or 
municipalities, and, to a large extent, of their 
distribution systems also. 

There can be little doubt that the main principles 
enunciated are correct if virgin .ground lies.before 
the engineer. They are well-known, and, in fact, 
lie.at the root of the idea of a central station, as 
compared with a number of isolated installations : — 
diversity, with consequent improved load factor; 
increased scale of operation, with consequent larger 
units of plant, securing lower outlay per kilowatt, 
decreased cost of attendance, &c. All this is the 
oldest of ancient history, and there can be few 
who do not take these principles as axioms of 
central station design. 

Exactly where the limit to increased economy by 
concentration must be set may be open-to discus- 
sion; Messrs. Merz and. McLellan point to 
30,000-KW. generators as faits accomplis, and say 
that 50,000-Kw. generators are in sight. They may 
be, but it is more than doubtful if there is any ap- 
preciable gain in economy in going above 15,000-Kw. 
or 20,000-Kw. sets, and certain drawbacks necessarily 
attend the larger sizes. On the basis of 50,000-Kw. 
sets they put the maximum size of Single station 
. at 500,000 Kw. 

The authors anticipate great economy and sub- 
stantial advantages from putting, the, generating 
stations a long way down the river. The former 
is based chiefly on the ground of lower .cost of 
coal; the latter comprise facilities for coal storage 
(a very important point in view of -the increasing 
severity of strikes); the possibility of by-product 
recovery, and the hygienic advantages of burning 
the fuel out of London. No clue is given to the 
kind of by-product in mind, but gas engines of 
50,000 Kw. can hardly be contemplated. Great 
stress is laid on the hygienic gain, but it may be 
doubted whether much need be made of this if the 
scheme is otherwise sound; it is not the factory 
chimneys, but the tens of thousands of domestic 
fires that poison the atmosphere. If Messrs. Merz 
and McLellan’s new stations can abolish these, they 


may well be forgiven their station chimneys, even 
if situated in the heart of London. 

It is admitted that the cost of transmission would 
be heavy, but it is stated that this would be more 
than compensated for by the advantages. Like a 
good many more ex cathedra statements in. the 
Report this may well be doubted. 

Some of the arguments used in support of the 
scheme are less sound. For example, the myth of 
there being some essential difference between light- 
ing and other uses of electrical energy is brought 
out. The load factor of street-lighting compares 
very favourably with a large proportion of motive 
power, while all-day basement lighting easily -beats 
any power load and still more a heating load, which, 
after all, is just as much a winter load as ordinary 
lighting, though, of. course, it has a better daily 
load factor. Cooking, except in large restaurants 
and hotels, cannot be expected to give a very high 
load factor, and it may well come on a very nasty 
part of the load curve. 

After reading the Report, one cannot help asking 
oneself: What is the magic talisman which the 
authors possess that will endble them to do. the 
same work as existing concerns at a vastly lower 
cost? .Let it be granted that the use of very large 
units will reduce their capital outlay for generating 
plant and some of their running costs, they will 
still have to pay the same as other people for cables, 
for excavation, for re-instating of pavements, and 
for all the miscellaneous ‘etceteras that run up the 
cost of every consumer’s service. Many of the 
existing undertakings are run by engineers of long 
years of experience in central station work, dating 
back to the inception of the industry, men who join 
conspicuous business ability to ripe and sound 
engineering knowledge. They have the same mar- 
ket open to them as Messrs. Merz and McLellan: 
why are all their efforts doomed to failure and to 
be hardly worthy of consideration, while success 
is certain to crown the new undertaking and enor- 
mous reductions in costs of generating and distri- 
bution are to be made? Surely not because their 
stations are above instead of below the bridges and 


‘ because they use 15,000-Kw. instead of 50,000-KW. 


generators. : 

The real crux of the question lies in the fact, 
however, that the engineer is not confronted with 
virgin. ground. He-is not dealing with a prairie 
in which a great city is going to be erected. round 
his mains. The ground is already covered. with, a 
network of mains traversing all streets in which a 
profitable demand exists (and some in which it 
does not), and this network is supplied from gene- 
rating plant which is in existence and which has 
cost money to buy. Unless spoliation is to take 
place, this money has got to be written off some- 
how, and it must be a burden on the new under- 
taking. It means that twice as much plant as is 
necessary at the present time is to be provided, and, 
to a large extent, twice as many mains. Piling up 
capital expenditure must tend to keep up the price 
to consumers rather than to lower it, and it is 
difficult to see how any substantial reduction on 
present prices, in view of these augmented capital 
charges, can be. made unless a very large annual loss 
is faced for. a number of years, and where is the 
money to come from to make this good? Unless 
the price. is brought phenomenally lower, how is 
the enormous demand to arise? and if the enor- 
mous demand is not there, how are the costs of 
production to, be lowered in the striking manner 
foreshadowed so confidently ? 

Messrs. Merz and McLellan say, in effect. Never 
mind, you have got to wipe out all this plant be- 
cause it was not bought to-day. and is not the big- 
gest that can be built at some distant date in the 
future; the sooner you do so. the better it will pay 
you. But will it? It may be doubted, too, whether 
it is wise policy to be in such a hurry to-wipe out 
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plant much of.which is, after all, of the most 
modern, such, for example, as recent additions to 
Deptford, Lot’s Road, and the L.C.C. Tramways 


generating station. Finality in generating plant has: 


certainly not yet been reached, and the London 
County Council, who recently scrapped nearly new 
reciprocating engines with their alternators at their 
Greenwich works, may well pause before they say 
that the plant referred to in the Report is so much 
better than that they have just installed that the lat- 
ter must be scrapped; the new plant may want 
similar treatment itself in two or three years’ time, 
and what then? Surely the scrapping process must 
stop somewhere. — 

The practical difficulties of carrying the scheme 
into effect are enormous, quite apart from the cost. 
It is seriously contemplated to lay new distributing 
mains throughout the area; this necessarily means 
taking up all the streets, and, apart from the public 
inconvenience, the difficulty of finding room for the 
mains in the congested space beneath the footpaths 
(for distributing ‘mains would hardly be tolerated 
under the roadways) is far greater than the authors 
appear to contemplate.. Some of the provincial 
towns»are bad enough, but the conditions in London 
must be experienced to be believed. 

In addition to these low-pressure mains, a whole 
network of high-pressure mains is contemplated. 
It is rather airily stated that transformers would 
have to be installed ‘‘at intervals’’ to give the 
supply to the low-pressure mains; these trans- 
formers would require sites for their erection which 
would be costly and difficult to obtain. 

Other difficulties connected with minor points 
would arise which would be found to be of very 
serious proportions in practice. The greater num- 
ber of consumers are proposed to be supplied from 
three-phase mains, though a favoured few are to 
have continuous current at a pressure of 250 volts. 
No consideration appears to have been given to 
the scrapping that the unfortunate consumer would 
have to do to get the advantages of the new supply. 
The experiences of those companies which have 
simply doubled the pressure to their consumers 
would not show the problem which the new author- 
ity would have to face in regard to this matter alone 
in a very alluring light. 

Into the merits of the scheme itself it is unneces- 
sary to enter, but it seems a doubtful benefit to a 
consumer to be given three-phase instead of con- 
tinuous current, especially if he have arc lamps or 
variable-speed motors to run, or electric vehicles to 
charge, or even to have the pressure of his con- 
tinuous current put up to 250 volts. From the sup- 
pliers’ point of view, too, it is a serious drawback 
to be shut out from the use of batteries on the net- 
werk for all time, especially in view of the recent 
practice in such large towns as Manchester and 
Birmingham. 

In forecasting the future of electrical supply in 
London, one very important factor does not appear 
to have received consideration, viz.: the cost of 
consumers’ apparatus. The whole fabric of the 
Report rests on the assumption of a very large 
demand, and it is assumed that this will arise if 
energy be supplied at a very low price. This, how- 
ever, is only half the tale, as every station engineer 
knows to his cost; at however low a rate he may 
offer his energy, he has always to meet the difficulty 
of the high first cost of electrical gear, and this 
must militate against the vast development contem- 
plated. It may be argued that standardisation of 
pressure, frequency, &c., would tend to lower this 
first cost of gear, but it is open to question whether 
any one town, even if of the size of London, would 
be able to affect the cost of manufacture to any 
appreciable extent by standardising within its 
borders. Even if the sales of plant and apparatus in 
London were great enough to affect appreciably 
the cost of their manufacture, it would, in the im- 


portant case of incandescent lamps, tend rather to 
augment the price, there being nothing the lamp- 
maker wants less than a rigid standardisation of 
pressure, because he would then have no market 
for his throw-outs of lamps intended for the stand- 
ard pressure. 

The authors, having laid down the lines on which 
they consider the future supply should be provided, 
proceed to discuss the ways and means of carrying 
their recommendations into effect, having regard to 
the complications of the existing state of things: 
‘65 authorities (apart from traction undertakings) 
supplying electricity upon 49 different systems from 
70 generating stations, containing 585 engines.” 
It must be confessed that this is not a promising 
basis for the introduction of the scheme laid down 
as ideal, but the authors attack the problem boldly, 
and examine the various courses open in a very com- 
plete manner. 

Bulk supply, though useful, they do not think 
would go nearly far enough, and without powers 
for compelling the existing authorities to take the 
bulk supply provided, progress would be slow and 
the financial prospects poor. More rapid progress 
they think would be made if the new concern were 
allowed to compete on Power Act terms, and the 
commercial results would be better. Much better 
results, however, from the point of view of the new 
undertaking would ensue if it were to compete with 
existing undertakings without the limitations im- 
posed by the Power Acts, and the public would stand 
to gain, as the competition would certainly lead to 
lower prices. The gain would naturally be at the 
expense of the unfortunate existing authorities, 
and although they were never actually granted a 
monopoly, yet they would, it is recognised, be some- 
what hardly used, and they might be granted a little 
consideration, such as permission to postpone the 
date of being taken over, or to insist upon being 
taken over at once before they were strangled. 

The authors point out, however, that the most 
rapid and certain way of effecting the objects which 
they desire would be the amalgamation of all the 
existing undertakings. This might be done either 
by means of a public body or by private enterprise 
under suitable control, each course being accom- 
panied by certain advantages and drawbacks which 
are pointed out. The conclusion arrived at is that 
the only complete and satisfactory solution is the 
establishment of a new undertaking with such 
powers as will enable it to concentrate production, 
standardise and unify distribution, and bring about 
the amalgamation of the various undertakings. 

The form which this new undertaking should 
assume is then discussed briefly. A combination of 
all existing authorities is dismissed at once, and a 
combination of the company-owned concerns is not 
thought to be much more promising. In laying 
stress on the want of unanimity and cohesion among 
existing authorities, Messrs. Merz and McLellan 
have unquestionably a strong argument. It is now 
some nine years ago since they were threatened 
with the Administrative County of London Bill, and, 
instead of putting their house in order, the authori- 
ties have let the golden opportunity slip, and it now 
lies with those seeking. to do away with them to 
question their ability to unite and their zeal in carry- 
ing out any unification if attempted, as well as the 
possibility of their raising the necessary funds. Due 
stress is also laid on the problem of including the 
municipal concerns. Such a scheme would, the 
authors think, be worth consideration if certain 
safeguards were provided. 

Attention is called to the difficulties that any such 
scheme of amalgamation would put in the way of 
ultimate purchase by the London County Council, 
but if the best means of providing a cheap supply 
for the public is the only object in view, it seems 
rather inconsistent to attach any weight to such 
considerations. 
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Other alternatives are next considered, e.g., an 


independent new company, a public authority, or, 


finality, municipal ownership and control with opera- 
tion by a private authority. After going into the 
pros and cons of each, the last is finaily recom- 
mended. It is admitted that there is no precedent 
for stch an arrangement in this country, but it has 
found favour in a number of foreign towns, and an 
analogous arrangement exists in connection with the 
Indian railways. 

Like many large schemes, this one appeals to the 
imagination on account of its very magnitude. It 
all sounds so sweeping, soigrand, so evident. But 
in sober fact, less ambitious and less attractive pro- 
jects often effect the object in view far better. It 
seems as though it cannot be right to waste so much 
valuable work already done, and to throw away so 
much modern and highly efficient plant. It ought 
to be possible to develop the best of the present 
stations and to shut down the inefficient ones with- 
out undue cost, and every effort ought to be made 
to bring the various owners together without de- 
stroying their several properties. Notwithstanding 
what is said to the contrary in the Report, a num- 
ber of inter-connected stations should give a secur- 
ity of supply at least as great as the scheme pro- 
posed, and there ought to be no insuperable diff- 
culty in generating and distributing at a very low 
rate. 

There. would be this important advantage over 
the big scheme: the undertaking would not be 
burdened with capital expenditure or duplication of 
plant and mains, but would be able to start reduced 
prices at once without loss. The spent capital has 
got to be written off in any case; it must surely be 
better to do this without spending additional 
money. 

Detailed though the Report is in some ways, there 
is much vagueness as to how the proposal recom- 
mended would be worked out. One cannot help feel- 
ing that if such a scheme is to be carried to a suc- 
cessful issue, it must involve heavy loss on those 
who have borne the burden and heat of the day, and 
if this were the case, low-priced electrical energy 
for London would be too dearly purchased. 





THE REPORT SUMMARISED. 


THE report of Messrs. Merz and McLellan to the 
Special Committee of Electricity Supply of the 
L.C.C., which has been awaited with considerable 
interest, is a lengthy document with numerous ap- 
pendices; the authors point out that it does not deal 
with questions of general policy or with arguments 
for and against the different forms of control except 
in so far as these affect the technical and commercial 
aspects. of the problem. 

Whatever form of control is adopted, they recom- 
mend the establishment of a new undertaking to 
carry out the technical changes which they show to 
be necessary. ‘ 

Their investigations, they say, prove that it is 
possible gradually to bring electric lighting, heating, 
and cooking within the reach of the majority of 
Londoners, as well as to extend industrial electrical 
uses, and when this takes place the ultimate demand 
will be so great that the: mistakes made in the past 
should not prevent the early initiation of a new 
policy. 

Since the L.C.C. first considered the auestion of 
bulk supply, there has been a serious increase in- 
stead of a decrease in the number of electrical 
authorities and generating stations in Greater Lon- 
don, and the authors attribute the present state of 
affairs to the action of Parliament in attempting to 
safeguard the supply of electricity. They point out 
however, that the competition of other forms of 
light and power is a most important factor in reduc- 
ing prices. 

The authors consider that on a conservative esti- 





mate the electrical requirements of the near future 
will be more than twenty times the present output 
of the London lighting undertakings, and refer to 
the, necessity of improving the load factor—as a 
means of reducing the price—by developing par- 
ticularly the heating and cooking load. 

With the comparatively small amount of heat re- 
quired under London temperature conditions, any 
difference in cost between electricity and other forms 
of heating is often more than counterbalanced by the 
convenience, cleanliness, and saving of domestic 
electric heating. 

Fundamentally to obtain the highest load factor 
involves the use of electricity for as many purposes 
as possible, which can only be attained if the sell- 
ing price is reduced to a satisfactory figure, which 
in turn can only be done by initiating a new policy 
at an early date. They consider that the conditions 
in London are such as to make it one of the finest 
fields for electricity supply in the world, and that its 
credit and ability to raise capital are unparalleled, and 
add that the capital already expended upon electric 
supply in London, though a large sum, is not large 
in relation to its ultimate- needs, and should not 
prevent the initiation of a new policy which will im- 
prove the existing state of affairs. 

The report discusses two alternatives under the 
heading ‘“‘ generation,’’ viz.:—(a) the extension of 
8 or 10 of the best existing stations and gradual 
abandonment of others, and (b) the gradual abolition 
of all stations in or near the Metropolitan area and 
concentration of production on sites well outside. 

The former would be easier to carry out and might 
save transmission cost, but the latter would effect a 
saving in production cost more than sufficient to bal- 
ance the increased cost of transmission, and would 
allow for unlimited expansion and by-product enter- 
prises. 

The choice between the two courses is considered 
fundamental, and the most important step in de- 
ciding the policy to be adopted by the Council. The 
areas considered are the Metropolitan Police area 
and a central area of 100 square miles covering 
most of the County of London. 

The investigation has not been confined to a com- 
parison with existing stations, but calculations have 
been made of the cost of production with ten 
‘“ model ”’ stations erected approximately on existing 
sites. This is compared with the costs of produc- 
tion and transmission with a station equivalent to the 
ten, but situated down the river. 

Stress is laid on the influence of the size of gener- 
ating plant, and it is pointed out that as a general 
rule it is economical to continue concentration so 
long as it is possible to do so by increasing the size, 
not the number, of the individual generating units. 

The large unit relatively costs less, is more 
efficient, and requires less labour than the small one; 
generating units of 25,000 Kw. are in use to-day, 
and 30,000 to 40,000-kKw. machines have been de- 
veloped. 

The present arrangement of generating stations, 
mostly unconnected with each other, is unfavourable 
to reliability of supply; the abandonment of the ex- 
isting stations would be gradual, and before its com- 
pletion the area would be obtaining its supply from 
several different interconnected sources, the new 
plant being housed in several separate stations on 
both sides of the river, where sufficient water and 
fuel storage facilities could be obtained, which would 
not be the case were three or four existing up-river 
sites utilised. 

Consideration has also been given to the possi- 
bility of generation on the coalfields, but the report 
suggests that this matter should await the further 
development of the Kent coalfields; that freedom 
should be retained to obtain coal from as many 
sources as possible, and that increased transmission 
costs would cover any saving in carriage, except for 
loads at high load factor. 
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The following conclusions are arrived at as the 
result of this investigation into the question of gen- 
eration :— 


(1) Assuming all the existing generating stations for the 
supply of light and power in the central area were 
in the hands of one authority, it would pay that 
authority to shut them down, sell most of the plant, 
and generate all the energy they produce, on sites 
down the river. 

(2) The saving in working costs* which the existing un- 
dertakings in the ‘‘central area” could effect by 
obtaining their current from such a concentrated 
plant supplying for all purposes would be not less 
than 18 per cent. or about £170,000 a year, after 
allowing for all capital charges on the new plant 
and mains. 

(3) The initial capital outlay required for this purpose, 
allowing for growth of demand during the next 
4 years, would be between £6,000,000 and 
£7,000,000. 

(4) It is not advisable at the present stage to generate at 
stations situated at the coalfields. 


(5) To supply the general domestic demand from 10 model 
stations on any of the present sites would cost, in- 
cluding capital charges, at least 20 per cent. more 
than from plant concentrated on sites down the 
river. 

(6) If the comparison be made, not with ten new stations, 
but on the assumption that the existing plant in 
the 10 best existing stations be re-arranged and 
utilised to the best advantage, the policy of ex- 
tending on the existing sites shows to still less 
advantage. 

(7) If the necessary concentration of plant could be 
effected by extending two or three of the existing 
stations ‘‘below bridge,” the saving in the cost 
of transmission would be outweighed by the dis- 
advantages of such a policy, even on financial 
grounds. 

(8) A policy initiated by the concentration of production 
on sites down the river is the right one for London, 
on financial grounds, apart from its other great 
advantages. lts immediate adoption is essential to 
economy. 

The conclusions are based upon technical and com- 
mercial considerations. It can be shown that the 
actual financial gain to London which would result 
from such a change would be much greater than the 
direct economies. f 5 Pe 

On the subject of ‘‘distribution,’’ the Report states 
that one-third of the 27 millions invested in elec- 
tricity undertakings in Greater London is represen- 
ted by cable and house services. Some 49 different 
systems and pressures of distribution are in use, 
which might be gradually reduced to about one-third 
without very prohibitive expenditure, but further re- 
duction would be costly. In nearly all cases the 
existing networks would be quite unable to cope with 
the great increase in the demand for power and heat, 
especially in residential districts, which would result 
from a general reduction in price. 

To obtain this price, the cost of distribution must 
be reduced, and this could only be done by the intro- 
duction of alternating current distribution for deal- 
ing especially with the demands other than lighting. 

The conclusion arrived at is that the present distributive 
systems in the various districts, instead of being generally 
extended, should be supplemented as required by a high- 
pressure, 3-phase, system—transformers being installed at 
intervals for supplying the consumer at low pressure through 
distributing cables. Such a system when laid would cost at 
least £10,000,000 less than the extension of the existing direct 
current networks which would otherwise be necessary to 
meet the general domestic demand. Its adoption would, in 
addition, result in reducing the total operating expenses of 
the undertaking by 12 per cent. As and when this new 
network. was laid, all. additional power, heating, and in some 
cases lighting would be supplied from it. As the supply given 
through it would be at a lower price than that from the 
existing mains, it is obvious that many consumers would also 
change over their present installations to it, and it would 
usually not be necessary to extend the existing distribution 
systems. 





*This saving, in conjunction with the present sinking 
funds, would enable the existing generating plant to be 
written off by 1981. . 

tSome recent and careful investigations into this question 
elsewhere, indicate a possible saving approaching £5 per 
head of population per annum. 


In some districts the existing networks might suffice to 
supply the heating and power loads also, for a time, but 
one of the aims would be to encourage in all possible ways 
the gradual laying down of a standard 3-phase network with 
a view to the ultimate standardisation of distribution in Lon- 
don. This might possibly be assisted in some cases by the 
loan of capital for the purpose from some central authority, 
to existing authorities. 

There should be two systems of distribution standardised 
for London :— 

(1) A 3-phase high-pressure system, as referred to above. 
This would be laid as the existing systems became 
loaded up, and would eventually replace the exist- 
ing systems entirely in most districts. | 

(2) A 500 volt 3-wire D.C. distribution system for light- 
ing, consisting largely of existing networks. ‘This 
might eventually be done away with in many dis- 
tricts, but where it was wise or economical to 
retain it, it would be retained. 

Stress is laid on the urgency of standardising the 
primary distribution throughout London, that is of 
high-pressure mains laid for supplementary use or 
connecting up existing stations. The frequency of 50 
cycles per second is considered the most suitable. 
While it is regarded as essential that production and 
primary distribution should be in the hands of one 
authority, and important that the secondary distribu- 
tion should gradually be standardised, it is not con- 
sidered as absolutely essential that the distribution 
and sale of electricity should be entirely carried out 
by one authority—at least at first—though that ar- 
rangement would probably lead to the most rapid 
development. 

The reporters state: — 

While in our opinion the time is ripe for beginning the 
standardisation of distribution methods technically, it is not 
essential at the moment so completely to unify the commercial 
side of retail distribution. If there were a number of differ- 
ent bodies using different commercial methods of selling 
electricity it would not impede the development of electrical 
supply as much as if a number of different technical methods 
were used. 

After carefully considering the whole matter, we have 
come to the conclusion that having in view the large amount 
of development work that has been done by both local authori- 
ties and companies in London, the most practical arrange- 
ment as regards distribution would be one on the following 


‘ general lines, though, in practice, numerous modificatious 


would doubtless be employed in different districts. 

Under the scheme suggested :— 

(1) No general extension of the existing networks would 
take place, but there must of course be slight ad- 
ditions and alterations from time to time as well 
as connections to new consumers. 

(2) In a certain number of districts the comnlete under- 
taking would be immediately, and in other districts 
gradually, taken over by some central authority. 

(3) At any rate in the majority of other cases a bulk 
supply would be taken. 

Under these conditions the following would be the best 
arrangement in confection with the existing and proposed 
new networks, respectively :— 

Existing NeETWORKS—EXTENSIONS.—Except in cases where 
the whole undertaking is acquired by the central author- 
ity, house services and short extensions might still be 
done by the existing authority. 

OPERATION AND MAINTENANCE.—The same applies to the 
operation and maintenance of existing networks. 

Sate oF Exectriciry.—In cases where the network is 
retained by the existing distributors, selling might also 
be retained by them. In some cases the sale of electricity 
might be retained by them even- though the network was 
handed over to the central authority. 

New Networks.—As regards the new networks which we 
recommend should be laid to supplement: the existing 
networks as these become loaded up, we think the follow- 
ing should govern the’ policy adonted:— ‘ 

DesigN.—This ‘must in all cases be in’ the hands of the 
central authority. : 

LayinG.—The -actual work of-laying, or at least the 
breaking-up of streets and reinstatements, might be re- 
tained by the existing authority, if so desired. 

OwNERSHIP.—The new network might be in the hands 
of either the central authority or the existing authority, 
the other terms of the arrangement being varied 
accordingly. 

OPERATION AND MAINTENANCE.—Excevt as regards the 
breaking-up and reinstatement of streets, this would, as 
a rule, need to be in the hands of the central authority. 

House Services.—Here again except possibly for actual - 
breaking-up of streets, both the layimg and the mainte- 
nance would usually have to be in the hands of the 
central authority. . 
e - ®.: 6 . « D 
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Sate or Evectricity.—The sale of electricity to all retail 
consumers might usually, if desired, be retained by the 
local distributors, whether they own the network or not. 

- It is obvious that many modifications of the above arrange- 
ments based on the same general principles are possible, such 
for example, as combination of neighbouring authorities’ 
distribution systems. Overlapping of existing mains should, 

of course, be abolished. ; 
Ultimately, throughout London, both generation and dis- 
tribution may be carried out by one organisation; in the 
meantime it will be necessary when making arrangements 
with the different distributors always to keep in view two 
points, viz. :— 
(1) That nothing be done to hinder the ultimate unifica- 
tion and standardisation of distribution in London. 
(2) That everything be done to reduce the price of 
electricity to the consumer and to increase its use. 
A sliding scale or other means of protecting the 
consumer should be negotiated for or insisted on 

in any new arrangements that may be made. 


The report then proceeds to consider the possible 
methods of effecting unification of supply, the alter- 
natives being: (a) bulk supply, (b) competition, (c) 
amalgamation, and (d) Some combinations of these 
alternatives. 

Bulk supply would not even remove the difficulties 
of the Council in 1931, and it would be difficult to 
make the adoption of such a supply compulsory by 
existing undertakings, although steps might be 
taken to prevent the extension of existing stations. 

(To be concluded.) 





we ES 
—— — 





NOTES FROM CANADA. 


[FROM OUR SPECIAL CORRESPONDENT. | 


A SPECIAL Civic Committee was formed recently in Montreal 
to consider the question of tube railways, and, generally, the 
transportation problems of the city. Nothing has yet been 
done, however, and it seems that, as a new set of aldermen 
will be in office before long, it has been thought better that 
a new Committee should go into these matters. 

More than 2,000 delegates, representing a large number 
of Ontario municipalities, went to Ottawa a few days ago 
to ask the Dominion Government for the subsidy of $6,400 
per mile for hydro-electric radial railways (as they are being 
called here), to which reference was made very recently in 
these notes. 

The Premier promised that the Government would give 
the matter the fullest consideration. As this is one of the 
largest deputations which has ever presented itself at the 
Federal Parliament buildings its request is not likely to be 
forgotten. 

Further examples of the extension of municipal ownership 
are shown by the ratepayers of Brantford, Ontario, having 
recently voted by a very large majority in favonr of buying 
the local tramway system and by those of Kalso, B.C., 
having just decided to buy the plant of the Kootenay Elec- 
tric Co. ; these cases may be offset, however, by the town of 
St. Thomas, Ontario, where the municipal tramway system 
does not pay, and one of the citizens has offered to take it 
over and operate it for five years, 

The City Council of Prince Rupert, B.C., the terminal 
point of the Grand Trunk Pacific Railway, is spending some 
$380,000 on an initial unit for a municipal hydro-electric 
plant. This city is likely to become a place of considerable 
importance during the next few years; it is situated on 
Kaien Island, about 500 miles north-west of the city of 
Vancouver. 

The railway company has in progress works which will cost 
altogether about $7,250,000, while the Dominion and Pro- 

_Vincial Governments are spending $450,000 and $300,000 
respectively on public buildings, and the city is planning 
works which will take nearly $1,000,000. 

Calgary, in Alberta, is to vote shortly on by-laws which, 
if passed, will authorise the expenditure of $1,734,600 on 
public works, $300,000 of which will be devoted to electrical 
requirements. 

The electrification of the C.P.R. branch to New West- 
minster, in British Columbia, as well as several others in 
that Province, is said to have been decided upon. 





The Nova Scotia Legislature has before it a proposed 
Bill for the incorporation of the Nova Scotia Tramways and 
Power Co., Ltd., with an initial capital of $5,000,000, with 
power to increase to $10,000,000. 





NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


A Two-Rate Switch. - 


We have received from the KARTRET ENGINEERING Co., of 
Queen Anne’s Chambers, Westminster, S.W., particulars of their 
Kartret patent two-rate switch, built in sizes for from 10 to 
150 amperes running current, 

This apparatus is designed to protect a two or three-phase 
squirrel-cage motor-circuit at starting, as well as during running ; 
the circuit is fused ata higher capacity when starting than during 
normal running. 

There are two switches in each phase, and each switch is in 
series with a fuse. The first operation closes all the switches 
together, when each pair of fuses is paralleled; directly the 
operator removes his hand, 7.e., whén the motor attains running 
speed, this allows the bandle to move forward slightly, and one 
switch on each phase opens circuit and cuts out its own fuse, To 
switch off, the handle is operated in the ordinary way. 

The fuses for starting can be selected to suit the conditions, and 
in case of accidental overload the fuses will blow, whether the 
switch is in the starting or running position. 

The switches are of the firm’s patent type, with laminated 
brushes and sparking tips, and the apparatus is of enclosed iron- 
clad construction. 


Ferodo Brake and Clutch Linings. 


The HerBertT Froop Co., Lrp., of Chapel-en-le-Frith, 
send us particulars of some tests carried out on fabric friction 
surfaces by the National Physical Laboratory during 1913. 

The importance of such fabrics has increased greatly during 
recent years, and we understand that all the underground railways 
of London and Paris have for many years relied exclusively upon 
Ferodo fabrics for braking purposes, and that such fabrics gene- 
rally last about three times as long as chilled iron. The N.P.L. 
tests were instituted by the company, and extended over 12 
months ; they bear out the firm’s own experience. From the data 
obtained it appears that with standard Ferodo bonded asbestos, 
tested at speeds of 600, 2.900 and 5,600 ft. per min. and pressures 


_ per eq. in. of 20-176 lb., the coefficient of friction remained very 


uniformly at ‘30 to ‘32; similar tests with die pressed Ferodo 
bonded asbestos at speeds of 600 and 2,900 ft. per min. and 
pressures up to 66 lb. per sq. in. gave coefficient values of ‘30 to ‘33, 

As regards the bonded asbestos, it is pointed out that such 
material is of great value because of its heat resisting qualities and 
small wear ; the results show that hydraulic compressing improves 
the wearing qualities, 

Similar tests as regards coefficient value of Ferodo fibre, at 600, 
2,900 and 5,500 ft. per minute, and pressures of 16 to 39 lb. per 
sq. in., show results of °70-°73, ‘63-°64, and ‘66 at the three speeds 
mentioned. Comment is made on the high coefficient value and 
slow wear. Incressed temperature raised the coefficient value, 
which effect also followed an increase of pressure and speed ; the 
value of the coefficient when lubricsted was satisfactory, and the 
work absorbed high. 

A comparison with other materials was made, from which it was 
found that Ferodo fibre absorbed 39,000 ft.-lb. per sq. in. per min. 
at 1 000 ft. per min., Ferodo die pressed bonded asbestos, 18,000 
ft.-lb., and Ferodo standard bonded asbestos, 15,500 ft.-lb., at 
pressures of 60, 60 and 50 1b. per sq. in. respectively. 

Nine other competitive materials tested gave values of 10,800 to 
3,100 ft.-Ib., under pressure varying from 40 to 10 lb. per sq. in.. 
the test conditions being similar. The pressures for these nine 
materials were the maximum possible owing to the breaking up of 
the test pieces; similarly cut samples of Ferodo fabric were 
tested up to 176 lb. per sq. in. before commencing to give way. 

The test results will obviously repay perusal by engineers and 
others interested in brake and clutch mechanism. 





Copper.— Returns for mid-month (as tabulated by 
Messrs. H. R. Merton & Co., Ltd.) show an increase in European 
visible supplies and slight easing of price. Supplies in Great 
Britain on April 15th weré 10,597 tons, or 109 tons more than at 
the end of March. French supplies had increased 329 tons in the 
same period, and total European risen from 26,755 to 27,203 tons. 

Arrivals from §, America during the fortnight were. well up to 
the average, and from Spain just onit. Shipments from Chile were 
very low at 550 tons, while Australian were average. Total 


‘deliveries for the fortnight still indicate~a fairly brisk month, 


though not like March. : 

American supplies for March 31st, at 28,843 tons, show low, and 
with a considerable drop from February. The world’s supply °% 
March 31st, 54,972 tons, shows a loss of 6,968 tons on the month. 


Arc 
Arc 


Aro! 
Aro: 





sed 
nd 
ith 


oewett't #@ @ % 


~~ aS Ee a 





Vol. 74, No, 1,900, Aram 24,1914.) THE ELECTRICAL REVIEW = 





. ELECTRICAL TRADES BENEVOLENT INSTITUTION. 


In fulfilment of our promise, we n bli : 

Festival Dinner. , we now publish the complete list of contributions . 

list of Dinner pele heya. ge a is placed under a great debt to Mr, Hirst for pear De iz Mr. Hugo Hirst as chairman of the Annual . 
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CORRESPONDENCE. 


Letters received by us after 6 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


The Modern Motor. 


As another workman who has had considerable experience 
in the maintenance of ancient and modern motors, I have 
been very much interested in Mr. E. F. Butler’s article and 
Mr. Henry Fowler’s letter. 

Mr. Fowler’s remarks remind one of the story about the 
editor of Punch who, on being told that his paper was not 
as good as it used to be, replied “No! it never was.” 

If Mr. Fowler is so pleased with the “old makes” that 
run so well, perhaps he will tell us why he has had “the 
pleasure (?) of taking out many of these. old armatures.” 

In the good old days machines frequently did not carry 
such heavy loads in relation to their H.P. as they do to-day, 
and the life of a motor should be judged by the work it 
does and not by the time it takes to do it. 

To-day we have machines that will run without sparking 
from no load to overload with a fixed brush position. 

“Thick ” commutators were necessary in the days of copper 
brushes—would Mr. Fowler like to see these back? they 
were indeed “ rare sights,” but where is the necessity for a 
heavy commutator to-day, there being practically no wear if 
it is properly looked after ? 

] quite agree with Mr. Fowler ve the Crocker-Wheeler 
brush gear being a good type to use. 

Practically all the old motors were of the open type ; 
to-day motors are either semi or totally enclosed. This 
makes a great difference to their “ get-at-ableness.” 

Where the box type of brush-holder is used, it would be 
advisable to insulate the tension spring from the brush. 
One or two makers are trying to do this by inserting fibre 
between the spring and brush, depending upon the flex for 
the carrying of the current, and thus preventing the over- 
heating and consequent loss of tension of the spring. 

The articles of Mr. Butler are most useful, and so was the 
recent correspondence on interpole motors. 

Hoping that you will publish more of this class of article 
for the benefit of the maintenance men. 

L, Seno. 





With reference to Mr. Henry Fowler’s letter in last week’s 
issue, he appears to have been more fortunate with the older 
machines than I have, although a number of them worked, 
and are still working, very well, and will continue to work 
when some of the modern ones are on the scrap heap. I 
know of an old Gramme machine which has been in use 
continually for over 30 years, and still runs all day. I can- 
not share his enthusiasm for the early American motors 
with their wooden brush rockers, holders without any 
adjustment for tension, and no pigtails to the brushes. 
Breakdowns were numerous, due.to the insulation of the 
windings only being suitable to the drier and hotter 
climate of America. 

He also states that motors are not built now for rough 
handling or for taking adrift easily. The latter is true 
enuugh. No designer appears to think that a motor is ever 
likely to break down or even require cleaning, but ability to 
stand rough handling is where the modern motor does score. 
The older machines would not stand up to the conditions 
met with in a steel works or colliery, nor yet meet the 
demands of reversing motor planers or gear-driven machine 
tools with a speed variation of 3to 1. As the result of 
experience, improved design and the better utilisation of 
material, the better present-day makers have reduced both 
Weight and cost for the same output. 

With regard to his statements on flashing over, of course 
any machine will flash over if the brushes are rocked far 
enough into the wrong position. This, however, is not due 
to faulty design but improper operation. I have seen the 
machines referred to in my article flash over with half load 
or even less suddenly thrown on them. This ia independent 
of the position of the brushes, and appears to be due to the 
average volts between the segments being too high. The 
machines are fitted with interpoles, and probably, have, a 





large number of turns per slot and too few commutator 
segments. 

The type of brush-holder he mentions which swings 
from the spindle and grips the brush ina claw at the 
end is practically obsolete, its place having been taken 
by the type in which the brush slides in a box, 
tension being applied by means of an adjustable. spring. 
This type of holder, when well made, is very satisfactory, 
and I have brought several old machines up to date, and 
increased their output by fitting them with this improved 
form of brush gear. In conclusion, I may say that I am 
not interested in any particular make, but gave a few 
impressions as the result of an experience covering over 
2,000 motors. 


: Ernest F. Butler. - 
London, April 20th, 1914. 





Vacuum Cleaners v. Chimney Sweeps. 

May I venture to ask you to let me show through your 
columns how the above invention can supersede the services 
of a live sweep, and therefore further minimise the ordeal 
of spring cleaning ? 

The method can consist of either pushing a funnel-shaped 
bit up the chimney as far as the register and connected 
with the vacuum cleaner with a 6-ft. length of hose, causing 
the vacuum cleaner to blow the soot upwards out at the top 
of the chimney if such chimney be cowled ; or, in the case of 
uncowled chimneys, the vacuum cleaner, in the case of 
detached houses and country ditto, could be fitted with a 
long tube screwed together in lengths, having at top a bent 
arm attached to a cap fitting over the chimney top. The 
soot could then be blown down the chimney into a sack at 
base of chimney within near the register. This sack’s 
mouth would be kept open by a wire, and so remain wide 
open for the reception of the soot. 

Henry James Saint Benno Cunliffe (M.A., Oxon.). 


London. 





Current-Limiting Reactances. 


With reference to the remarks made by myself at the dis- 
cussion in Birmingham on Messrs. Faye-Hansen and Peck’s 
paper on the above subject, I ‘wish to correct an impression 
that may be formed from the diagram published by you, 
and to state that the diagram was only intended to be 
approximate in the representation of certain conditions that 
had been investigated, and was given to show the serious 
results which might accrue in the case where all the details 
had not been properly considered. It does not represent 
the final arrangements which have been decided upon as 
regards the connections of the outside stations. 

The amount of future synchronous motor load has also 
been over-estimated, and, generally speaking, the figures 
should only be taken as a first approximation to the con- 
ditions, and with a view rather to indicate the manner in 
which the problem should be tackled than the final con- 
ditions obtaining. 

My point was to show that it was perfectly useless 
generalising in a case like this, and that each particular case 
must be treated on its merits with some approximation at 
least to the numerical values of the impedances obtaining 
in the different parts of the system. 

I note that your printer has added to the diagram sent 
you, which was not labelled in the manner which you have 
done, and it is likely to give the impression that this is the 
final word in the Birmingham lay-out. 


King’s Heath, April 18th, 1914. 


A. M. Taylor. 





Speed Regulation of Induction Motors. 

There is, I understand, a system of speed reduction of an 
induction motor by impressing suitable frequencies on the 
rotor (lower than the supply frequency). 

What are the limitations of this method, and what its 
efficiencies and first Gost ? 7.e., is it commercial ? I have 
not seen any of these details in print, and do not know where 
to put my hand on them. __... 


om fC REM, 
London, April 18th, 1914. 
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Protection or Tyranny ? 


The first paragraph of the letter appearing. over the 
signature ““Facts”’in- your current issue shows a capacity 
for misapprehending plain English which detracts much from 
the value of the rest of their letter. 

In my previous statements I put the case as concretely as 
possible, giving to the “rule” a very definite form, and this 
form—and the form only—has been repudiated by the 
B.E.A.M.A. and by “ Facts.” 

But surely it requires very little intelligence to under- 
stand that the main point at issue concerns. the remedying 
of the serious discontents at present existing in the electrical 


trades—discontents which, rightly or wrongly, are attri- . 


buted to the methods of the B.E.A.M.A. If the writers 
using the signature “ Facts” are ignorant of this widespread 
dissatisfaction, without making any reflections on their 
business capacity, I would remind them that their evidence 
at best is negative, and refer them to the case of the Irish- 
man who, accused of theft.on the evidence of a witness who 
saw him stealing the articles concerned, retorted that he 
could bring a hundred witnesses who had not seen him. 
Moreover, whilst the rule, as given by me, is repudiated 
with much useless rhetoric by ‘“‘ Facts” and by the officials 
of the B.E.A.M.A., the much more important letter of Mr. 
Fletcher, voicing as -he does the ideas of an accredited 
Association, is passed over in a very suspicious silence. Can 


it be that Mr, Fletcher’s statement is nearer the mark—as 


regards form ? 

I should be very glad to see a categorical statement with 
respect to Mr. Fietcher’s letter from the officials of the 
B.E.A.M.A. 

Little is asked of the Association. The existence of such 
dissatisfaction is detrimental alike to the interests of 
employers and employed, and frankness, rather than evasion, 
of the main point at issue is the first essential to a satis- 
factory solution of the problem. 

The matter rests with the members of the Association. 


Will they seriously inquire into, and do their utmost to - 


remove, the causes of this dissatisfaction ? They will then 
earn the gratitude of all concerned with the electrical trades. 
Are they content to leave matters as they are? If so, we 
shall know precisely what value to assign to their rhetorical 
assertions of philanthropic motives. 

With that portion of ‘ Facts’ ” letter which concerns the 
points raised by Mr. Purse, I have nothing to do. Mr. 
Purse has shown such marked ability to take care of him- 
s°lf, that any intervention on my part would be distinctly 
si. erfluous. 

Junius. 


[ In his letter, printed in our issue of March 20th, page 
477, Mr. A. Bruce Anderson, chairman of the Council of 
the Association, said :—* If any such rule, or any semblance 
of such rule, or any. latent desire for anything in the 
nature of such a rule, existed in the Manufacturers’ Associa- 
tion, Lord Ampthill would not be its Presidcnt, I should 
not be chairman of the Council, nor, I am sure, would any 
member of the Council be content to occupy that position.” 
— Eps. Exec. Rev.] 





I have been following the correspondence which has 
appeared under this heading in your columns during the 
last few weeks, and have been surprised at the attitude 
taken up by members and officials of the B.E.A.M.A. 

One or two letters have appeared from their side, in 
which they profess that the ideals and objects of their 
Association are of the most laudable character, and yet it 
is difficult to understand how such ideals and objects are to 
be attained by the methods they are employing in this 
controversy. . 

Their failure to answer Mr. Fletcher’s letter can hardly 
help to remove the belief—mistaken or otherwise—which 
exists in the minds of a great many men that some rule or 
understanding of the nature stated in Mr. Fletcher’s letter, 
cr the earlier one from “ Junius,” is practised. 

I may. say, for the benefit of both sides, that several 
cases of what appears to be the use of such a rule have been 
}rought to my notice; their very nature, of course, makes 
them practically unproveable by the people who have an 
interest in proving them, go I can do no more than draw 








attention to what has been told me, and point out that the 
information comes from high officials of the firms concerned, 
and that the firms are members of the B.E.A.M.A., and 
rank amongst the largest in the country. — 

If the B.E.A.M.A. as a whole, or groups of its members, 
are not guilty of any such practices as are alleged, it is 
surely very easy for them to say so with unmistakeable 
clearness ; if they are guilty, the policy of silence, which the 
chairman indicated was the desire of the Council, is their 
best defence and their surest proof. 


April 18th, 1914. 


Pollux. 





Economy in Electric Lighting. 
I enclose copy of a letter I have received from one of our 


~ consumers, which I thought might be of interest to you, 


This gentleman lives in a house, the rent of which is about 
£20 per annum, and is a fair sample of some of the con- 
sumers we have to deal with. 
S. Pauls, 
Borough Electrical Engineer, 
Middleton, April 18th, 1914. 


Dear Sir,—I enclose herewith my electricity account, and would 
like to ask if you think it fair to reduce the amount for the following 
reason., As soon as we came to the house we found that the hall 
lamp could not be switched off. We called in the electrician, who 
stated that the cause was dampness, and the lamp would probably 
go allright when the house was properly dry. After several weeks, 
however, there was no improvement, and we accordingly sent for 
the electrician again. It was then found necessary to completely 
renew one of the wires. 

The lamp was really burning continually for two months, and I 
fancy this has been responsible for more than one half the vnits 
we are charged with, because, as I am out every evening, the house 
is mostly.shut up at night, and we use very little electricity. 
Under the circumstances, perhaps you will be prepared to make an 
allowance, 

On hearing from you I will immediately settle the account. 


[The invoice charges for 29 units at dd., 9s. 8d. ; meter 
rent, 1s.; total, 10s. 8d., less 8d. discount.—Eps. Exo. 
Rev. } 





Cable Corrosion. 


I shall be obliged if you can give me an explanation of 
the corrosion of rubber-insulated cables drawn into earthen- 
ware ducts. 

Quite recently I have had to deal with the repair of this 
class of cable on a direct-current network, and am of the 
opinion that the corrosion cannot take place unless there is 
an actual leakage of current at the point of corrosion. 

The method of repair I have used has consisted of cutting 
out the corroded parts and re-insulating the whole length of 
cable with tapes coated with compound. 

I am, however, doubtful as to this preventing further 
corrosion, and it might be useful to have related any 
experiences of your readers with this class of cable repair. 


Mains Superintendent. 





Review of Electrical Meters. 


In the review of the above volume which appears in the 
current issue, your Reviewer asks whether the ‘“ Inter- 
mittently Recording Graphic Meter” which he saw at the 
1905 Electrical Exhibition at Olympia is still on the 
market. He evidently refers to the inkless graphic instru- 
ments which we exhibited for the first time on that occasion, 
and we may say in reply that not only are they still ‘‘ on 
the market,” but that they are in constant demand and an 
enormous number have been supplied to meet almost every 
possible requirement. 

When for electrical or other reasons the working forces 
cannot be made adequate, they offer almost the only solution 
of the problem of eliminating the effects of pen friction. 
Besides doing away with frictional errors, the inkless 
graphers have the advantage of requiring no attention what- 
ever for a month or more at a time, and of ensuring the 
absolutely: correct timekeeping of any number of instru- 
ments worked off a common control clock. 

As mentioned by the Reviewer, these graphic instruments 
do not find @ place in this- volume, which is exclusively 
devoted to American apparatus. 
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While writing, may we be allowed to join issue with your 
Reviewer when he advocates expressing the error of an 
instrument as a percentage of the true value rather than of 
the reading. Thus, to take the example given by him, it is 
suggested that if a meter dial indicates 75 units, and is said 
to be 75 per cent. slow (a fairly large error we should 
imagine, even for America, where they never do things by 
halves), then the correct value would be 300 units. That 
is to say, 75 per cent. of the 300 units have not been 
metered. 

Quite apart from the question whether such a defini- 
tion is logical, which we venture to doubt, its adoption 
would be extremely inconvenient in practice. Seeing that 
it is to the instrument reading that the correction is to be 
applied, a large amount of calculation is avoided. by express- 
ing the error as a percentage of that reading. It may be 
added that that is the convention adopted by the National 
Physical Laboratory in all their certificates. 


Everett, Edgcumbe & Co., Ltd. 
London, April 21st, 1914. 





Electricity in Coal Mining. 


The statement re paraffin wax for joint boxes, on page 
628, is one that is open to a lot of discussion. You will 
see I mention the subject in a paper (enclosed) read before 
a joint meeting of the A.M.E.E. and N.A.C.M., at Swansea, 
on February 14th, 1914. 

I should be glad to hear the comparisons of other elec- 
trical engineers on the subject of the last paragraph of 
my paper, viz., energy consumption per ton of output of 
coal. 

Since these figures were obtained the output has reached 
6,500 tons in five days’ working, with a consumption of 
37,580 units for six days’ running, or an increase of 
1,380 tons of coal for an increase of 751 uyits for screening, 
haulage and winding. 

I should also like to hear comparisons as to units gene- 
rated per ton of coal burned, as I cannot find any data on 
this point from technical journals recording running 
costs, &c. 

A reason for asking the last item is to find out if the use 
of anthracite coal is more economical than that - of 
bituminous coal when working under similar conditions. 
My experience has been that on trying bituminous coal 
under our boilers the consumption was double that of 
anthracite and entailed much extra work for stokers. 

J. Glynn Williams. 

Cwmgwrach, April 12th, 1914. 








THE OPERATION AND UPKEEP OF 
ELECTRIC MOTORS. 


By E. F. BUTLER. 


(Abstract of an informal paper read before the JUNIOR INSTITUTION 
OF ENGINEERS, on February 27th, 1914.) 


(Concluded from page 679,) 


_When the motor runs all day and is only stopped at meal 
times, a plain starter with a no-volfage release will usually be 
sufficient. The function of a starter is to start the motor; it 
is not intended to be used as a switch. If the circuit is to be 
made or broken it should be done by means of a suitable switch 
which makes and breaks quickly and preferably has auxiliary 
carbon contacts and a magnetic blow-out. All contacts should 
be renewable from the face. Except at starting no current 
should pass through the starter arm or spindle. The cover 
should be so constructed that it can be removed without inter- 
tering with the cables, and that it is not possible for the 
current to arc on to it. 

The resistance coils should be vertical and firmly supported, 
and when wound on uralite or asbestos should have earthen- 
ware ends. It is an advantage to have the slate and coils 
mounted so that they can -be lifted out together without dis- 
turbing the connections. As an alternative the case may be 
fitted with four removable covers. 

The no-volt coil should be wound so as to release the arm 
before the motor is at half speed, and the iron keeper should 
be fitted with brass adjusting screws for this purpose. The 


ends of the coil should be connected to terminals on the opposite 
side to the starter arm. This is necessary, as cases have oc- 
curred in which the coil ends have got trapped between the 
arm and the magnet and caused trouble by breaking the shunt 
circuit. Although the no-volt coil is usually connected in series 
with the shunt field, this is not always the best way. A varia- 
tion in speed of 3 to 1 by means of shunt regulation is common, 
and at the higher speeds the field current is often too small 
to keep the arm up. Also to comply with the Home Office 


’ requirements it is sometimes necessary to arrange to stop the 


motor from several points. In such cases the no-volt coil should 
be connected in series with a resistance and as many push 
buttons as necessary, and placed across the mains. Then by 
pressing a button the hold-up circuit is broken and the arm 
flies back. When it is necessary to regulate the speed of the 
motor by introducing resistance in the field circuit it is im- 
portant to provide an electrical interlock so that it is impossible 
to start the motor up on a weak field. This, especially in 
printing equipments, is the cause of a great deal of trouble, 
burning of contacts, and flashing over in motors. 

One way of doing this is to use a starter with two arms. 
The first arm starts up the motor in the usual way, the field 
resistance being short-circuited until the arm is at ‘full on” 
position. In this position the other arm can be moved until 
the desired speed is obtained.. When the current is shut off 
both arms drop back and the field resistance is again short- 
circuited. In the case of motors having to start up under a 
heavy load, it is often advisable to have a starter of a somewhat 
larger capacity than the motor. If on the other hand the motor 
can be started up light, a starter of smaller size can be used. 
The greatest trouble with starters is due to getting the arm on 
the first contact and then moving it back to “‘off’’ position. 
A destructive arc is set up which burns the contacts, and often 
arcs to the cover. It is better to do away with the “off” 
position altogether, and replace the stud or segment on which 
the arm rests when in the “ off’’ position by a metal one con- 
nected to the first section of the resistance. Then the motor 
gets current as soon as the switch is closed, and all making 
and breaking of current must take place on the main switch. 
This was done on a 70-H.P. motor working on 480 volts and 
taking twice full-load current at starting. After two years the 
contacts are as good as new, and show no signs of wear. 

In a number of instances the no-volt coil gives trouble by 
working loose on the slate, and it is well to anticipate this by 
the use of either lock nuts or small spring washers. Another 
fitting that has the habit of working loose is the stop-block or 
buffer, on which the starter arm rests. Here again lock nuts 
or washers may prevent damage, and should the arm have 
a powerful spring, two buffers should be fitted so that the arm 
hits both of them. Automatic starters, generally que, 
require very little upkeep. The plungers should be coppered, 
or the solenoids lined with thin brass tube to prevent sticking. 
Carbon contacts should be fitted which definitely make con- 
tact before and break after the main contacts. Practically all 
forms of automatic starters are fitted with a resistance which 
is inserted in series with the lifting coil when the plunger is 
at the end of its stroke; most of the trouble in this type of 
apparatus arises from this resistance. It is well to replace 
such resistances with carbon-filament lamps mounted in back 
plate holders. 

To facilitate the cleaning and inspection of motors a small 
wall socket should be fitted whenever possible, controlled by 
a fuse and tumbler switch and connected to the live side of the 
motor switch. This can be used for an inspection lamp, and if 
the size of the installation warrants it, for a small power blower 
to remove the dust and dirt from the motor and also from the 
control gear. The cost is not excessive. When open-type 
motors have to work under bad atmospheric conditions, such 
as acid fumes, special precautions are necessary. The motors 
should be taken apart and well coated. with a good-quality acid- 
resisting enamel—armature, field coils, frame work, brush 
spindles and insulators, as much of the brush-holders as pos- 
sible, and even the pigtails of the brushes. The commutator 
should be cleaned frequently and vaseline applied frequently 
while the motor is running. The starter, switch and fuses 
should be treated in a like manner. Motors so treated can be 
worked under very bad conditions without giving trouble. The 
running of motors fitted with fans in dusty places can often 
be improved by enclosing them in a box and running sheet- 
iron pipes to the outside of the building. : 

The greatest trouble with the ordinary D.c. motor arises at 
the commutator or brush gear, and usually shows itself in the 
form of sparking. There are in all about 36 different causes 
of sparking. The most common of these troubles is high mica 
or low segments, usually termed flats. In the case of belt- 
driven machines about 90 per cent. of the flats are due to bad 
joints or unsuitable belt fasteners. Excepting in the smallest 
sizes all belts should be properly spliced and sewn. Other 
causes of flats may be looked for in flywheels out of balance, 
gears irregularly worn, or motors unsuitably wound for their 
work, such as plain shunt motors on flat-bed printing presses, 
punches or planers. As a makeshift the mica can be cut 
slightly below the surface or recessed. Another cause of spark- 
ing is lack of tension, and is generally caused by neglecting 
to increase it as the brushes wear down. Sparking is also 
caused by brushes not fitting properly. 

Some of the softer varieties of brushes swell when hot and 
stick in the holders. A too-loose fit on the other hand will 
cause chattering, and in a reversing motor will cause two 
wearing surfaces, finally becoming rounded or wedge shaped 
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at the end. This will also in time wear the holder out of 
shape. This fault is aggravated if the holder is too far away 
from the commutator. ‘The proper distance from the bottom 
of the holder to the face of the commutator should be from 
3 to 3-16 inch. One type of holder which swings from the 
spindle and grips the brush in a claw at the end, although not 
much used now, is common to a number of the older machines. 
If the brush wears down or falls out, as it very often does, the 
holder drops on to the commutator and damage is done to both. 
One way of preventing this is to drill a hole in the tip of the 
holder and fit a small peg or stop-of insulating material to 
prevent the holder from making contact with the commutator. 
A better way is to scrap the holders and replace them by 
others of the box type; very often an old type of motor may be 
brought up to date and its performance improved by the sub- 
stitution of a more modern type of brush gear. 

lt is often possible by slightly modifying the holders to use 
up more of the brush and so reduce the cost of running. In 
scme machines the brush has to be replaced when less than 
half of it has worn away. 

Many machines are sent out with the oil overflow set too high, 
and require adjusting so that the oil comes out of the over- 
flow instead of getting into the motor. In motors having fans 
or in which the armature acts as a fan, oil creeping is somewhat 
common and can often be cured by fitting a cap over the end 
of the commutator bearing, and an iron plate or piece of 
leather on the driving end fitting closely to the shaft. Another 
cause of trouble is due to the oil grooves inside the bearing 
extending for nart of the way along the bearing and then 
terminating. When this is the case, a recess should be turned 
in each end of the bearing, the oil grooves led into it, and a 
small hole drilled through the grooves at the bottom of the 
behring to return the oil into the well. Very often the oil 
grooves are too small, and can with advantage be made wider 
and deeper. 
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THE SIGNALLING OF A RAPID-TRANSIT 
RAILWAY. 


By H. G BROWN, M.1.E.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, April 2nd, 1914.) 


THE maximum headway which it is possible to obtain is primarily 
determined by the acceleration and deceleration rates and the 
maximum speed of the rolling stock, and the length (in time) of 
the station stops. The result is to a certain extent influenced by 
the geographical lay-out of the line, and also by the character of 
the limitations imposed by the signalling system, which must 
necessarily be installed for the purpose of creating safe conditions 
of operation. 

With any of the present systems of signalling it is necessary to 
divide the line into signal sections, a signal being provided at the 
entranc3 of each section for the purpose of indicating the condi- 
tion of the section, i.e., whether occupied or unoccupied. 

An automatic system can be arranged to allow of a far greater 
number of trains being operated than with any system of manual 
block signalling that affords an equivalent degree of safety. The 
apparatus of an automatic system operates practically instan- 
taneously, while with the manually-operated system time is 
required for the performance of the manual operations. Under 
conditions that require a frequent train service it will be found 
that an automatic system is the cheapest per unit section. 

On rapid-transit lines which are equipped with an installation of 
automatic signals, it is customary to provide train stops, which are 
located at the signals. These train stops assume an operative 


position when the signal is at danger, and should a train run past - 


a danger signal, they co-act with the brake mechanism, causing 
an emergency application of the brakes, the train being stopped 
thereby. 

Fig. 1 illustrates one arrangement of automatic sections, Signal 1 
assumes the danger position when the front end of the train enters 
section A, and remains at danger until the rear end of the train 
has passed out of the section. Section A controls signal 1, section B 


a =} c 





Fig. I. 


signal 2, section C signal 3, and sc on. It will be noted that these 
sections overlap the signals in advance. This results in signal 1 
not assuming the clear position until the rear of the train has 
passed signal 2 by a predetermined distance. A train passing a 
signal at danger at its maximum speed has its brakes applied by 
the train stop, and is thereby brought to a stand before it has 
travelled far enough to collide with a preceding train, The length 
of this overlap is influenced by alignment and grade, and 
is usually nearly double the length required for an emer- 
gency deceleration from maximum speed. This extra allowance 
is necessary because of the possibility of the deceleration rate being 
less than is considered normal, due to imperfect. brake adjustment 
or greasy condition of the rails. 












The time interval between trains being the important factor, 
the length of sections is considered in terms of time instead of 
distance ; and it is obvious that the section in which a station is 
included may, on account of the station stop, be a longer section 
in time than a section between stations that is many times its 
length lineally, because between stations it can be assumed that 
the train is travelling at its maximum speed. The time occupied 
in a station section is long because, in addition to the time 
required for the stop, the average speed when the train is moving 
is lower than it is between stations, as the station section includes 
both a deceleration and an acceleration. When providing 
signalling arrangements for a short train interval, it will be found 
that the station sections are the ones most difficult of 
arrangement, i 

Fig. .2 is a train diagram showing the maximum headway 
through an ordinary station, and is based on the following data :— 
Maximum speed of trains, 25 miles per hour ; acceleration, 1 mile 
per hour per second ; service deceleration, 1°8 miles per hour per 
second ; length of train, 300 ft. : 

Signal 1 is controlled by the section c E, and is usually called the 
home signal. The overlap BO is 400 ft. long. The overlap 
between D and E is 300 ft. long. The length of this overlap has 
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been reduced by 100 ft. because the section beyond E—being the 
starting section—is a relatively long one, and it can be assumed 
that a train stopping in this section would stop at the next signal. 
The distance A B is what may be termed the sighting distance. 

With a deceleration rate of 1°8 miles per hour per second, if a 
train is travelling at the maximum speed of 25 miles per hour, it 
would be necessary to apply the brakes at a point 255 ft. in 
front of signal 1 in order to enable the train to be stopped at the 
signal. 

The minimum interval between trains is determined by the time 
elapsing from the moment that the front end of the train passes 
A until the moment that the rear end passes E, and, as shown, 
this time equals 62°4 seconds plus the time elapsing while the train 
is standing in the station. Assuming a 10-second stop, the maxi- 
mum headway possible would be 72°4 seconds. Should the station 
stop of the first train equal 21 seconds instead of 10, signal 1 would 
move to the clear position 11 seconds later than the time shown 
on the diagram. The resultant delay to the following train, how- 
ever, would, from various causes, mentioned by the author, 
amount to 19°45 seconds, and under all conditions is greater 
than the original delay; the-delay is quickly felt by all 
trains in the rear, and is accumulative. In addition, each train 
arriving after an interval greater than the normal finds more than 
the usual numter of people on the platform, aud thus the 10- 
second stop is likely to be exceeded. Hence the minimum train 
interval which is practicable with the signalling arrangements 
illustrated would probably not be less than double the theoretical 
minimum interval shown in fig. 2. 

The station section is the critical one from the standpoint of 
time, and if a more frequent service is required the. signalling 
arrangements at the station must be modified. The first step 
would be to provide one inner home signal, and it is possible that 
it may be considered advisable to install two or three inner home 
signals. This enables the trains to be run at shorter intervals 
without liability to disorganisation of the traffic. 

If it is wished still further to increase the service, there is yet 
another arrangement of station signalling which is considered very 
satisfactory where it has been installed, and undoubtedly further 
reduces the time elapsing between the starting of the first train 
and the arrival of the next. With the speed-control system the 
second train is allowed to decelerate to a position very near the 
rear end of the train standing in the station, while in all the signal 
arrangements described a 400-ft. overlap has been provided. A 
train approaching an occupied station and decelerating properly 
finds that each signal clears just before it is reached, but if it fails 
to decelerate at a sufficiently rapid rate the brakes are applied by 
the next train stop because it has travelled through the approach 
section in too short a time, 
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The advisability of the use of the speed-contre] system as at 
present installed is open to argument,-and the author is of the 
opinion that in the majority of instances it is. better to maintain at 
all times a definite minimum distance between trains, 


DISCUSSION. 


Mr. RoGER SMITH said that two types of signal were likely to 
be developed for rrilwaye, track signalling by train and cab sig- 
nalling by locomotive; and for electric. traction the signal and 
operating engineer had to use the same rails. There would come 
atime when the risk from stray currents would be foo gre+t for 
the signal engineer, and the ac. track circuit could then be 
introduced ; this could be superposed on either D.C. or A.c. of a 
different periodicity. - It wasimportant that the railway and signal 
engineers thould get together at the beginning and fix the terms 
under which they would work. On the District line 44 trains per hour 
had actually been run, and it was proposed to run 50; he asked 
whether this number had been reached; as it appeared from the 
diagram was possible, 

Mr. BLACKHALL taid his company had the signalling problem 
before it and was going to uze an automatic system with three- 
position signals, control'ed by Ac. track circuits, and arranged to 
operate the brakes automatically and give audible signals to 
drivers. It was thought that it would have to be supplemented 
by treadles, because it was doubtful whether an AC. track circuit 
would work properly with light engines and trucks on the line. 

Mr. FirtH said he regretted that nothing was said about 
rignalling at janctions and terminals, and asked how far automatic 
signalling would decrease their limitations, as those were just the 
places where automatic scored over manual signalling. Manual 
working was good on straight throngh routes, but rapid junction 
traffic could not be worked exeept with some automatic system. 
He referred to the iufluence of train design on station stops, and 
asked how the carrying capacity was affected by non-stop trains. 


What would be the effect on the signalling system shown if the . 


length of train increased with growing traffic? — 

The AUTHOR, in reply, said it would be possible to operate at 
less than twice the theoretical stop if the stations were suitably 
placed and there were only one or two “critical” ones. I+ was 
true that the District ran 44 trains an hour, but it was a strenuous 
proposition, There were a number of skort overlaps on that line, 
but they obtained dispensations from the powers that be, on the 
ground that otherwiee it would have been impossible to operate. 
It was often necessary and practicable to reduce overlaps to 250 ft. 
Speed control was excellent so long as the drivers operated in a 
ir manner, but he found it was not being generally 
adopted, 





BUSINESS NOTES. 


Private Arrangements,—THE ELEcTRoMOBILE Co., 
Lrp., Hertford Street, Mayfair, London, W.— The creditors 
interested herein were called together on April 16th, at the Con- 
naught Roome, Kingsway, W.C. The chair was occupied by Mr. 
Stewart Cole, chartered accountant, of Sardinia House, Kingsway, 
who bad been appointed to act as the liquidator of the company 
in the voluntary liquidation. The chairman stated that he had 
also been appointed to act as Receiver for the prior lien debenture- 
holders. The position of sffairs at present was that there were 
unsecured creditors for £1,600. The claims of the prior lien deben- 
ture-holders amounted to £2,000. That debenture bore interest at 
the rate of 6 per cent., and was issued on May 20h, 1913. There 
were also first mortgage debentures bearing interest at the rate of 
6 per cent. for £60,000. Of that amount £40,000 was issued in 
August, 1910, and the remaining £10,000 in August, 1911. In 
addition there were second mortgage debentures carrying interest 
of 5 per cent. for acme £10,000 or £11,000. The lease of the 
premises at Hertford Street was mortgaged for £18,000. That 
meant a total mortgage and debenture charge of £80,000. When 
he took possession as Receiver there was cash at the bank of £230, 
and the otber assets consisted of book debts estimated to realise 
£2,500, and stock of stores, tires, furniture, &c., valued at £1,500. 
It was difficult to say what the lease of the premises was worth, 
but for the present purposes he placed vpon it a figure of £25,000, 
tubject to the mortgage of £18,000. The company was registered 
on October 17th, 1902, with a capital of £50,0¢0, divided into 
shares of the fece value of £1 each. In 1908 the capital was 
Increased to £75,000, ani the following year it was increased to 
£125,000. During the first year the company made a loss of about 
#£8.000. In 1905 there was a profit of £337, while in the eucceed- 
img 12 months the profit increased to £3,598. In 19U7 the profit 
still further increased to £4,681, but since that time losses appeared 
to have been made. The losses had been as follows :—1909, 
£1,700 ; 1910, £4,800; 1911, £6,400; and 1912, £5,400, In 
addition there were certain heavy depreciations which had 
to be written off. The total deficiency at the present 
time was about £120,000. The chairman added that he was 
appointed Receiver on October 17th last, and enterei into 
possession two days later. He had since been carrying on the 
business at a loss. With the sanction of the first debenture- 


holders, for whom another Receiver had been appointed, arrange- 
ments had been entered into for the sale of the assets to the 
Hertford Street Motor Hiring Co, Under the terms of the sale 





. Matshall Tyre Jacket Co. a 


_ the prior Jien debenture-holder would be paid in full, together 
with the interests and costs. The preferential claims of £1,400 or 
£1,500 would also be discharged. So far as he could ree at present, 
there was no prospect of anything being ‘paid to the first mort- 
gage d+ benture-holders or thé tinsecured creditors. 

In answer to questions, Mt. Mole stated that the whole of the 
assets were being sold to the Hertford Street Motor Hiring Co. 
R ugbly, the buyers were giving aboht £4,000 for the assets of the 
company. They were also taking over the book debts. 

A creditor asked what was the book value of the assets that were 
being transferred. Mr. Cole replied that originally the lease was 
valued at about £53,000, but the buyers were not taking over the 
lease. The first debenture-holders bad entered into possession of 

. the. lease. By an arrangement between them and the mortgagees 
of the lease, the buyers were to take over the premises and pay the 
rent. The latter was payable to the first debenture-holders. The 
purchasers would take over the unexpired term of the leate Any 
equity in the lease remained the property of the first debenture- 
holders, According toa balance-sheet of the company the atock of 
tires, furniture, &c., was valued at £1,500, the plant, tools, &c., at 
£5,000, and the stock of stores, tires, liveries and batteries at 
£7,000. Of the book debts, which were of the face value of £3,700, 
at least £1,200 were bad. The chairman added that the expendi- 
ture on the batteries had been terrible. That had been the real 
trouble in running the business. There were 40 carriages, which 
were held under a sort of hire-purchase agreement, but they had 
been removed, 

No resolutions were passed, and the voluntary liquidation of the 
company will, therefore, be continued, with Mr. Cule as liquidator. 
The following are creditors :— 


_Hamburg and Vienna India- Kalker & Co... ~ aa «« 44 
er Co. re es .. £31 Hobdel), Way & Co. na aha 
Fletcher Lawrence anti ® dem ae Continental Py Co. : 17 
Simpson & Sons... ates ie, Berk, F. W., &Co.. sis oor 
Greenberg & Sons .. i 3. 2 Parsons, T., & Sons a én 
Taange,C. .. “ae os o> Spottiswoode Advertising Agency 14 
Tee, E.E.& A... aa .. 26 Veritys Ltd... a a iae 
Hayward’s Stores. .. a ~~ Fenton & Barnes .. a a 
Williams, J., & Sons i as ae Manifoldia, Ltd. .. a oa, ae 
Whittingham, Thos. & Wilkin.. 16 Premier Motor ClothingCo. .. 30 


Maple & Co., Ltd. 12 City and West End Laundry Co. } 


Patrician, The pe: P 
Hyde Archer & Co... Pes Wood, C. Gilbert .. ae << 2am 
Hu, TH... ae an oe. ae 


Ozonair Ventilation.—The following are among the 
ventilation installations which have been recently completed by 
Messrs. OzonatR, LtTp., London :— 

London.— Hong-Kong and Shanghai Banking Corporation; Excess Insur- 
ance Co., Litd.; offices of the Metropolitan Asylums Board; Lioyd’s Royal 
Exchange ; and Euston and Kdgware Road Tube Svations. 

The Birmingham Exchange, and nine large picture theatres in Newcastle, 
Bradford, Leeds, Nottingham, Glasgow, Manchester and Edinburgh. : 

Stores of Messrs. Harrod’s, Ltd., and those of Gath & Chaves, Ltd., both at 


Buenos Ayres. 
House of Commons, Ottawa, and the Parliament House, Wellington, New 


Zealand. 

Contracts now in hand include the ventilation of :— 

The Town Hall and the Public Halls at Blackburn; Murray’s Club, Ltd., 
Lon@on; and an installation for the Government of New South Wales at 
Sydney. 

A deodorisation plant is being supplied for the press house of 
the Bradford Municipal Sewage Works, and a beeswax bleaching 
plant for the Russian Church Candle Works. 

Installations of ozone generators for air purification have recently 
been fitted in London in the following :— 

National Bank of India, 

Standard Bank of South Africa, 

Banca Commerciale Italiana. 

La Société Générale. 


Rubber Estates Agency. 
Junior Constitutional Club, &c, 


Catalogues and Lists.—Messrs. Krurka & Jacosy, 
LTp., 26 to 36, Chapter Street, London, S.W.—Priced leaflets relat- 
ing to the Kejok dry cell and Dr. Lessing’s dry battéry. 

Messrs, Dick, Kerk & Co., Lrp., Preston, Lancs.—Price card 
of Britannia metallic-filament lamps, made under Patent 
No. 11,455 of 1912, stating also the terms of the firm’s indemnity. 

Tue EpIson & SWAN UNITED ELeEcTRIc Lieut Co., LTD., 
Ponder’s End.—New leaflet, giving brief information and prices of 
their convertible table and bracket electric fans, and of. the 


_ “ Prangnell” combined lamp carrier and fan adapter. 


Messrs. S1gMENS Bros. & Co., LTD., Woolwich, London, S.E,— 
Twenty-four-page catalogue (No. 537, new edition), giving full 
illustrated information and tabulated prices, weights, dimensions, 
&e., of their Siemens-Obach dry cells for general and ignition 
purposes, also ignition coils, Hellesen dry cells, Dura cells, Siemens 
transport cells, &c. 

Tue Sun ExectricaL Co., L1p., 118 and 120, Charing Cross 
Road, London, W.C.—Catalogue of 32 pages, illustrating and giving 
prices of a large variety of electric advertising signs. 
include a number of ‘‘ Day and Night Signs” with raised lvminous 
opal letters, as designed for particular businesses ; fixed signs for 
theatres ; programme indicators for music halls and cinemas ; 
various box signs with accompanying bracket work ; hotel and 
restaurant signs; shop window signs, artistic indoor signs, 
‘Mirrorgraph ” counter, collapsible and other signs. Auy reader 
interested in the sign business will receive a copy of this 
catalogue on application. : 

Messrs, LANGDON-DAvies Motor Co,, 110, Cannon Street, 
London, E.C.—Sixteen-page well-illustrated pamphlet, containing 
specification of their standard A.c. motors, accompanied by a 20- 
page price list of single phase (40 to 125 periods) and polyphase 
(25. to 50 pericds) motors; prices of different types and sizes are 

E ; 
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tabulated in detail. A third publication is devoted to“ Megger ”’ 
testing’ sets. 

Messrs. TURNERS & MANVILLE, LTD., Hopetoun Houee, Lloyd's 
Avenue, London, E.C.—Revised edition of their illustrated price 
list of high-tension “ Noark ” fuses for from 2,500 to 22,000 volts, 
embodying their latest practice in this direction. Some 15 pages 
are occupied with a telegraphic code. 

Messrs. J. H. HEATHMAN & Co., Parson’s Green, Fulham, §.W. 
-—A set of illustrated price lists of extending ladders and ladder 
towers, telescopic trestles and ladders, fire escapes, and other 
Bpecialities in a class for which the name Heathman has long been 
a household word. < 

THE DussEK BITUMEN Co., Canal Bank, Deptford, London, $.E. 
—Two pamphlets: one entitled “Joint Box Compound and its 
Tests,” giving some particulars of ‘‘ Trinidite”’ compound together 
with a report on tests of same made by Dr, Alex. Russell, and some 
comments by the firm respecting other box compounds, which it 
is-thought will interest engineers. The second pamphlet consists 
of a list of electricity supply authorities using “Trinidite,” and copies 
of testimonials, 

Messrs. Lester B. Betts & Co., Ltp., 9, London Street, 
London, E.C.—No. 2 of Betts’s Bulletin describing and illustrating 
a variety of electrical manufactures, and giying tabulated current 
market rates for a number of accessories and supplies. 

Messrs, FERRANTI, LTD., Central House, Kingsway, London, 
W.0.—New catalogue of electric heating and cooking appliances. 
It comprises a collection of illustrated and descriptive price lists 
dealing with electric fire disks, reflector electric fires, pedestal and 
screen electric fires with disks, pedestal fires and boiling plates, 
stew pans, grills, breakfast cookers and electric ovens. 

Siz W. H. Barney & Co., Ltp., Albion Works, Salford, Man- 
chester.—12-page illustrated list (No. 3,713) fully describing the 
“ Strebor’’ cylinder escape valve. 


Lantern Slides.—We have often pointed out the 
educational and advertising value of lantern slides showing elec- 
trical apparatus and machinery, and have noted with pleasure that 
a number of electrical firms have provided themselves with sets 
of slides, which are available for lectures, &c., on application. 
But not only apparatus, but also electrical phenomena can be 
dealt with in this way, as the CAMBRIDGE SCIENTIFIC INSTRU- 
MENT Co., LTD., recently demonstrated by preparing a series of 
lantern slides from oscillograms obtained by Dr. J. A. Fleming, 
which show the phenomena involved in the discharge of condensers 
of various capacities through inductive circuits of various resis- 
tances. These slides are very suitable for lecture purposes in 
technical colleges. Qther phenomena are included in the eeries, 
and obviously the idea can be applied to a variety of subjects for 
the instruction of students, as well as of the public generally. 


Liquidations and Dissolutions.—THE GRINDELL- 
MATTHEWS WIRELESS TELEPHONE SYNDICATE, LTD.—Under a 
compulsory winding-up order made last January, on a creditor’s 
petition, the report of Mr. H. E. Burgess, Official Receiver, has 
been issued to the creditors and shareholders. -The statement of 
affairs shewed liabilities £6239 made up of unsecured debts, 
£3,083 ; preferential claims, £178 ; and loans on debenture bonds, 
£2,978. The assets are returned at £31,000, representing the value 
placed upon the patent rights, outfit, instraments and equipment. 
There is, consequently, a surplus of £24,761 in assets above liabili- 
ties, and one of £2,199 as regards contributories. 

Mr. Burgess reports upon the formation and history of the syn- 
dicate, some particulars of which appeared in our issue of March 
20th. He adds that the promoters (F. Rouse, Pool & Co.) had 
obtained an option to acquire the patent from Mr. H. Grindell- 
Matthews (the inventor), and they formed the syndicate in order 
to raise funds to enable them to exercise their option and to per- 
fect the invention with the view to a sale to a larger company. 
The syndicate were to have the benefit of any further inventions 
in wireless telephony by Mr. Matthews, and the exclusive right of 
applying for, and obtaining, patents in the United Kingdom and 
foreign countries. According to the annual accounts the expendi- 
ture to September 30th, 1912, upon the development of the patent, 
demonstrations, stations, equipment and administration expenses 
was as follows :—Development of patent, steff, salaries, rent, 
erection of buildings, experimental and general expenses, £4,244 ; 
erection of workshop, equipment, outfit and instruments, £2,096 ; 
administration expenses, £2,565 = £8,905. 

The total cash expenditure under the above heads amounted at 
the date of the winding-up order to about £11,000. The company 
have obtained patents in this country for the invention and for 
various improvements therein. Foreign patents have been taken 
out.in the following countries :—France, Austria, Hungary, Canada 
and the United States of America, Options have been given by 
the company to acquire the patents and plant for. cash and shares 
in a larger company to be formed to commercially exploit the in- 
vention, but such options have not been exercised. The present 
position of the company is partly attributed to the failure of 
other parties to exercise an option to take over the patent involv- 
ing an obligation to discharge certain pressing liabilities, in respect 
of one of which the winding-up order was made. The value placed 
upon the patent rights, outfit, instruments and equipment by the 
officials in the statement is based upon the possibility of a scheme 
being carried out to continue the exploitation of the patents. ' 
Apart from this it is highly improbable that the value referred 
to can be realised.. As the result of the statutory meetings held 
on March 10th, the Court has appointed Mr. H. Wilson, incor- 
porated accountant, of 23, Devereux Count, Essex Street, London, 
W.C., to be liquidator of the company, with a Committee of 
inspection, 


_ ce 





~- Wrigut. ELEcTRICAL SaLus Co., Ltp.—This company is wind- 
ing up voluntarily, with Mr. A. France, of West Bar Chambers, 
Boar Lane, Leeds, as liquidator. A meeting of creditors is called 
for April 27th, at Leeds. 

Davis ELEcTRICAL Co., Ltp., London.—Date of release of 
liguidator—Mr, H. de V. Brougham— April 16th. 

E.M.F., Ltp.—This compavy is winding-up voluntarily, with 
Mr. G. Little, of 57; Moorgate Street, E.C., as liquidator. 

LEICESTERSHIRE -AND WARWICKSHIRE ELECTRIC POWE: 
SYNDICATE, LTD.—This company is winding-up voluutarily, with 
Mr. T. W. Holland, of 34, Coleman Street, E.C., as liquidator. A 
meeting of creditors is called for April 30th. 


Book Notices.—‘ Continuous and Alternating Current 
Machinery.” By H. F. Morecroft. London: Chapman & Halli, 
Ltd. Price 7s. 6d. net. 

“Ornamental Lathework for Ama‘eurs.” By ‘“‘C.H.C.” London - 
Percival Marshall & Co. Price 3s. 61. net. 

‘Post Office Electrical Engineers’ Journal.” Vol. VII, Part 1 
April. London: H. Alabaster, Gatehouse & Co. Price Is. net. 

“Science Abstracts.’ Sections A and B. Vo); XVII, Part ::. 
March 28th. London: E, & F. N. Spon, Ltd. Price 1s, 6d. net 
each, 

“ Proceedings of the Institution of Railway Signal Engineers 
1913.” Manchester: H. Rawson & Co. 

* Journal of the South African Institution of Engineers.” Voi. 
XII, Nos. 7-8. March. Johannesburg: The Institution. Price 2s, 

‘* Proceedings of the American Society of Civil Engineers.” Vol. 
XL, No. 3.. March. New York: The Society. 

‘* Bulletin Scientifique de l’Association des Ecoles de Gand. 
March. Gand: Imprimerie Plantijn. Price 1 fr. 

“ Bulletin of the Association des Ingénieurs Electriciens,” Vol. 
XIII, No. 3. March. Liége: The Association. 

Giornale ed: Atti della Associazione Elettrotecnica Italiana.” 
Vol. I, Nos. 7 and 8. April 5thand 15th. Milan: The Association. 
Price L. leach. — ; 

“ Journal of the Institution of Electrical Engineers.”. Vol. 
LXIL, No. 232, April. London: E, & F. N. Spon, Ltd. Price 
3s, 6d.—This*issue contains a payer on ‘ Current-Limiting React- 
ances in Large Power Stations,” by K. M. Faye-Hansen and G. S. 
Peck. 

“ Bulletin of the Imperial Institute.” Vol. XII, No. 1. January- 
March. London: John Murray. Price 2s, 6d. net. 

“ Transactions of the Institution of Engineers and Shipbuilders in 
Scotland.”’--Vol. LVII, Part VI. April. Glasgow: The Ins 1- 
tution. 

“The Port of Hull Annual, 1914.” Hull: H E. C. Newhem. 

“The Physical Review.” Vol. III, No.3. March. Lancaster, 
Pa, : The American Physical Society. 

“Factory Administration and Accounts.” By E. T. Elbourne. 
London: Longmans, Green & Co. Price 25s. net. 

“Catalogue of Lewis's Medical and Scientific Circulating 
Library.” London: Lewis's Library. Price 2s. net, 

“ Transactions of the University of Toronto Engineering Society.” 
Vol. VIIi, No. 11. March. Toronto: The University. 

“ Proceedings of the American Institute of Electrical Engi- 
neers.” Vol, XXXIII, No. 4. April. New York: The Institute 
Price $1. . 

“ Transactions of the Illuminating Engineering Society.” Vol. 
IX, No.2. New York: The Society. Price 75 cents. 

“ Journal of the Franklin Institute.” Vol. CLXXVIT, No. 4. 
April. Philadelphia : The Institute. Price 50 cents. 

“ Journal of the American Society of Mechanical Engineers.” 
Vol. XXXVI, No. 4. April. New York: The Society. Price 35 


nts. 
“L0.C. Report on Trade and Technical Education in France and 
Germany.” London: P.S. King & Son. Price 1s. 

‘“Publicacion Mensuel de la Asociacion de Ingenieros Indus- 
triales Agrupacion de Barcelona.” February. Barcelona: The 
Association. Price 1 pta. 

“ Bulletin de la Société Internationale des Electriciens,” Vol. 
IV, No. 33. March, Paris: Gauthier-Villars, Price 2 fr. 50. 

“Practical Illumination.” By Justus Eck. London: S. Rentell 
and Co. Price 1s. net. 


Trade Announcements.— Messrs. J. DopIMEAD AND 
Sons announce that their telephone exchange has been altered 
from Central to Museum, the number remaining unaltered—1137. 

Messrs. T. W. BROADBENT, LTD., of Huddersfield, announce 
that Mr. J. D, Mackenzie, formerly their Scottish agent, hys now 
ceased to represent them, and they have arranged with Messrs. 
James C. Fisher & Co., 62, Robertson Street, Glasgow, to act for them 
for the sale of Ac, and Cc. generators, motors, &c., in Scotland. 

Messrs. W. & R. Jacobs have opened a depot at 19, West 
Campbell Street, Glasgow, where Mr. H. M. Atkins will deal with 
all their clients in Scotland. 

Messrs. MAwDSLEY’s, LTD,, have appointed Mr. F. J. Lyons- 
Davis, of 23, Victoria Avenue, Cardiff, as their sole agent in South 
Wales for the sale of “ Zone” dynamos and motors, ‘ 

Messrs. MICKELWRIGHT, LTD., of Alperton, have appointed 
Messrs. Phillips & Turner, 115, Edmund Street, Birmingham, a8 
their agents for the Midland Counties. 


Ebonite Telephone Parts,—T#z New York Hampuré 
InDIA-RUBBER Co., Ltp., of 89, Milton Street, E.C., has sent us 


-some samples of finished ebonite parts for a hand set, which are 


highly finished, and appear to be admirably adapted for the 
purpose, 
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Barcelona Exhibitions, 1917.—It is the intention 
of Barcelona to make 1917 a very important year by means of two 
Exhibitions, The idea foran Exhibition of Electrical Industries 
has been followed by a project for an Exhibition of native pro- 
ducts. Both Exhibitions will take place tcgether, and we are 
given to understand that both have fcr their organisation and 
management a mutual Council board, on which sit the highest ard 
most intelligent trade and political personages of Catalonia. 

The International Exhibition of Electrical Industries and their 
applic tions of Barcelona, will embrace :— 

(a) Machinery and apparatus which produce electrical power. 

() Materials which accumulate, transform, transport and dis- 
tribute electrical power. 

(c) Apparatus, machinery and instruments operated by electrical 
power. 

Group I.— Production, transformaticn and accumulation of elec- 
trical energy. 

Grovp II —Transmission and distribution of electrical energy. 

Group III.—Apparatus and methods of investigation, demon- 
stration and measurement of electrical power. 

Group IV.—Electric lighting, domestic uses of electricity. 

Group V —Electric applications to manufacturing industries. 

Group VI —Electric traction, electro-mechanical maintenance. 

Group VII.—Telegraphy, telephony and radio-telegraphy. 

Group VIII.—Electric applications to bygiene and therapeutics. 

Group 1X.—Electro-chemistry, electro-metallurgy. 

Group X —Electricity in Army, Navy, and general sea services. 

Group Xl —Electricity in agriculture. 

Group XII —Electricity in the exploitation of the eub-soil. 

Group XIII.— General electric culture. 


Bankruptcy Proceedings.—J. W. Garsprn (J. W. 
Garsden & Co.), electrical engineer, Blackburn,—A first and final 
dividend of 6°. 2d. in the £ is payable on April 28th, at 27, 
Ainsworth Street, B'ackburn. 

D. SmitH & Co., dealers in electric lemps, 2 snd 3, Red Lion 
Court, Fleet Street, E.C.—First meeting, April 29th. Public exa- 
mination, May °6th. Both at Carey Street, W.C. 

W. H. PEass, of 17, Princess Royal Terrace, Scarborough, lately 
carrying on business at 19 and 20, Baxter Gate, Doncaster, elec- 
trical ergineer.—A receivirg order was made at the Sheffield 
County Court l»st week. The order was made on the debtor’s 
own petition. First meeting, April 28th, at Official Receiver’s 
a, Public examination, May 14th, at County Court Hall, 

effield. 


Me‘er Contracts.— MEssrs. VENNER & Co. have received 
the contract for both ordinary and prepayment Chsmberlain and 
Hookham meters for Colchester. MrssRS. CHAMBBRLAIN AND 
HookHAM, LTpD., have also obtained the contract for meters for 
Birmingham, West Hartlepool and Holyhead. 





LIGHTING and POWER NOTES. 


Ardee.—E.L. TEnDER.—The Town Commissioners have 
accepted the tender of Mr, J. W. McKeever for the lighting of the 
town with electricity. 


Argemtina.—The Municipality of Salto (Buenos Ayres) 
has granted a concession for 20 years for the electric lighting of 
that town. The contract provides for 100 arc lamps of 1,000 c.P. 
each at $27 per month. The concessionaire may also carry on 
private lighting.— Review of the River Plate. 


Ashton,—L.G.B. Inqurry.—Mr. Hooper held an 
inquiry on Tuesday into the application of the T.C. for sanction to 
borrow £53,476 for the purposes of the electricity undertaking. 
It was stated that £34,924 of the amount was part of the applica- 
tion made in April, 1910, 


_Australia.—The Toowoomba (Queensland) Electric 
Lighting Co., which has acquired a new site for its power house, 
has arranged to install, at a cost of about £20,000, an entirely new 


plant.— Zenders. 


Ayr.—ProposED Loan.—The T.C. has decided to apply 
to the Secretary for Scotland for consent to a loan of £25,000 for 
the extension of th electricity worke, in connection with the 
inclusion of Prestwick in the supply.area. The electrical engineer 
has been authorised to advertise for tenders for the necessary 
buildings and plant. 


Banstead.—Prov. Orpen GRantTED.—The prov. order 
for E.L, applied for by Mr. Gilbert Allom has been granted, sub- 
ject to the extension of the compulsory area of supply and the 
consent of the Epsom R.D.C. to the inclusion of part of its 
district, 

Bispham,—The B. of 'T. has decided not to proceed 
further with the application of the U.D.C. for an E.L, extension 
order to supply electricity in Cleveleys. 


Buiton-on-Trent.—Prorosep Loan.—The T.C. has 
= to the L,G.B, for a loan of £2,000 for additional generating 


Carlisle-——Loan Sanction.—The T.O. has received 
from the L.G.B. sanction to a loan of £16,958 for additional plant 
and extensions at the electricity works, The Board has asked for 
further information before sanctioning a further loan for a second 
turbo-alternator and rotary converter. 


Continental Notes,—GrRMany.—The question of the 
initiation of legislation in regard to the supply of electricity in 
Germany is engaging Government attention in that country. 
According to statements made by the Prussian Minister of Com- 
merce in the Lower House of the Prussian Diet in March, negotia- 
tions have been proceeding between the Prussian Government and 
the Imperial Government for some time past in respect to legis- 
lative action concerning the Imperial regulation of the public 
supply of electricity. It appears that Prussia, in contradistinction 
to Bavaria, Baden and other Federal States, does not possess any 
roads which are under State control, and it is therefore imporsible 
for Prussia to exercise a determining influence on the use of the 
roads for the installation of mains from public supply works. 
Such an influence, however, is considered necessary if the 
monopolistic endeavours of the Jarge electricity companies are not 
finally to lead to the prejudice of the interests of the community. 
As electricity enterprises enjoy freedom of trading under the 
Imperial trade regulations, it would only be possible for Prussia to 
obtain an influence on the former by an alteration in these 
regulations, or by the passing of a special law. 

BultGARIA.—The municipal authorities of Kustendil have decided 
to establish an E.L. undertaking in the town. 

HunGary.—The municipal authorities of Budapest have decided 
to take over the E.L. undertaking from the concessionaires for a 
maximum sum of £100,000. 

AusTRIA.—The authorities of the Steinkohlengewerkschaft, of 
Dzieditz, have decided to establish a large generating station in 
connection with their collieries, with the view of supplying elec- 
tricity to the many small towns and villages in the district. 

SWEDEN.—The agreement between the South Swedish Power Co. 
and the North Zeeland Electric Works has been sanctioned by the 
Swedish and Danish Governments, The works willin a few years 
transmit 15,000 H.P. by submarine cable from Lagan, in Sweden, 
to North Zeeland. The cable under the Sound will be about 
43 miles in length. The concession has been granted for 40 years. 

BELGIUM.— La Société des Charbonnages du Sacré Madame has 
decided on the electrification of its entire plant. A power station 
is to be established in conjunction with the pits, but pending its 
completion current will be taken from the Compagnie d’Electricité 
du Bassin de Charleroi. 

NETHERLANDS.—A concession has been granted to the province 
of North Brabant for the construction of works for the supply of 
electricity. —B. of 7, Journal. 

TURKEY.—The National Electric Construction Co. has completed 
in Constantinople the formation of a company, called La Socié:é 
Anonyme des Tramways Eclairage et Force Electrique de Bagdad, 
for the construction and working of tramways and lighting under- 
takings in Bagdad. Important modifications of the concession 
have been arranged with the Turkish Government. The period of 
the concession has been extended from 50 to 70 years. The muni- 
cipality does not participate in the profits for the first 20 years. 


Deal and Walmer.—Prov. OrpER GRANTED.—The 
B. of T. has granted the prov. order for E.L. applied for by the 
Gas Co., bat the powers in respect of the Borough of Sandwich 
and the whole area of the Eastry R.D.C. have been deleted. The 
Walmer U.D.C. has secured the option to purchase the E.L. under- 
taking, without the gasworks, at the end of 42 years, or any sub- 
sequent period of 10 years. 

Dudley.——New Svs-Sration.—The Worcestershire, 
Staffs, and Shropshire Electric Light Co. has acquired a site in 
Oakeywell Street for the erection of offices, and a 2,200-Kw. sub- 
station, in connection with the Corporation undertaking® recently 
taken over. The public lighting of the town hag also been 
modernised, and further improvements are contemplated. 


East Grinstead,—L.G.B. Inqurry.—An inquiry was 
held on April 16th into the application of the U.D.C. for a loan of 
£3,700 for a refuse destructor. Tbe only objection raised was as 
to the position of the site, 

Edinburgh.—New Generating Srarion.—The T.C. 
has approved of a site at Westbank, Portobello, for the erection of 
a new electricity generating station ; the total cost of the site of 
8} acres will be £15,800, and it will allow for the anticipated 
developments for the next 50 years, Sea water will he available 
for condensing, and a railway siding will be taken over with the 
land. 


Eflon.—Hospirat Licgurinc.—It bas been decided to 
install electric light and a telephone in the Gordon Hospital. 


Farnworth,—YeEar’s Workine.—The report of the 
Electricity Committee shows that for the year just ended, 
the units sold numbered 1,101,564, an increase over the previous 
year of 208,717, and the net profit was £256. The breakdown of 
two motor-generators in D-cember last cost the Committee 
between £200 and £300. The agreement with the Lancashire 
E.P. Co. for a bulk supply was extexcded, and a contract for new 
plant at the electricity works was sealed during the year. 


Girvan.—ProposepD E.L.—The T.C. is considering a 
suggestion for the electric lighting of the town. Messrs. Purves, 
consulting engineers; Edinburgh, have offered to carry out a scheme, 
but a section of the Council favours a municipal scheme, 
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Guisborough.— Proposrep E.L.— The U.D.C. has 
decided to engage the services of the electrical engineer for the 
Skelton and Brotton scheme to inspect the Guisborough district 
and report on the question of E.L, for the town, 


Inverurie,—E.L. Scuemz.—The T,C. has decided to 
obtain an engineer’s report on the various E.L. schemes for the 
town. The G.N. of Scotland Railway Co. has been asked to quote 
for a bulk supply of about 10,000 units, and the establishment of a 
municipal generating station is also to be considered, 


Kingstown (Co. Dublin).—Prov. Orper.—The U.D.C. 
has decided to oppose the prov. order for E.L. for which Mr. W. M. 
Murphy is applying, and has appointed a deputation to visit 
London in support of a municipal scheme. 


Leigh.—A sub-committee has been deputed to consider 
upon what terms the Corporation would be prepared to give the 
Anchor Cable Co., a stand-by supply, equal to the full capacity of 
the company’s present demand. The company is considering the 
erection of an electricity generating station. 


London.—MaryLEsonrt.—The working of the elec- 
tricity undertaking for the nine months to. December last shows a 
credit balance Of £75,135, as against £72,391 for the corresponding 
nine months of 1912. Due to the abnormally fine and warm 
autumn, the increase in output during the quarter to December 
was very slight, except for the last three weeks. An interesting 
investigation was carried out by the department in regard to this 
circumstance. The income from several blocks of flats, supplied 
through the owners and not directly by the department, in which 
case there is lighting only, was found to be 124 per cent. less than 
in the December quarter of 1912. In a case where the department 
deals directly with the tenants, the income was increased by 13 
per cent, due to the use of current for heating and cooking. The pub- 
licity and sales department account for the December quarter shows 
a net credit balance of £126, as against a deficit for the correspond- 
ing period of 1912 of £230. It is anticipated that the economies 
due to the new plant will represent a saving of £3,800 during 
1914-15, but capital charges will be £3,300 greater; a net surplus 
of £6,578 is anticipated after meeting interest charges, £72,055, 
and reducing capital liabilities by £48,177. In connection with 
the hiring of cookers, it is recommended that 4d. per unit be added 
to the present price of energy for such use, and that the hiring 
rate be reduced from the present quarterly charge of 165s. to 3s. 6d., 
the fixing charge being also done away with, The extra }d. per 
unit will be credited to the hire of cookers’ account. It is pro- 
posed to add a third rotary converter at Manchester Square sub- 
station, at a total cost of £3,202 ; toduplicate the canal condensing 
equipment, at a cost of £2,322, and application is to be made to 
the L.C.C, for sanction to the necessary loans, 


Lossiemouth.—Street Licutinc.—The T.C. has 
decided to light’Gregory Place, Seatown, by electricity. 


Lytham.—Bvu.Lk Suprpty.—The T.C. has come to an 
agreement, to hold for 10 years, with the St. Anne’s T.C. for a bulk 
supply of electricity to Lytham. The Lytham Council retains ita 
right to put down its own plant after 10 years, and is to receive a 
percentage of the revenue derived from the supply of current to 
the tramways company after May, 1917, when the agreement 
between the St Anne’s Council and the company terminates. A 
LG.B. inquiry was to be held to-day into the Lytham Council’s 
application for sanction to loans for its E.L. undertaking. 


Nelson.—Year’s Worxixc.—The Corporation elec- 
tricity and tramways departments have had an exceptionally suc- 
cessful: year. The estimated profit from the E.L. department was 
£249, whereas the actual profit amounts to nearly £2,000. A 
profit of £2,000 has also been made by the tramways, against the 
estimateof £652, 


Newton-in-Makerfield.— Prov. Orper.—The U.D.C. 
has been informed that the B. of T. proposes to grant the prov. 
order for E.L. applied for by the Council. 


Paisley.— Proposrp Extensions. —The Electricity 
Committee is considering the extension of the E.L. system to the 
south of the town before next winter. 


Redditch.—Reoonstruction Scuemse.—The report of 
Messrs. Handcock & Dykes on the U.D.O. electricity undertaking, 
to which we have previously referred, makes most interesting 
reading, and one or two items are worth placing on record. We 
pass over the recital of boiler defects, and generators which have 
lost their original partners (gas engines) and received new ones 
of the steam variety, which appear to range from 35 Kw. to a 
300-Kw. mixed-pressure turbine, which, however, can only be 
worked at high pressure, and come to load conditions, It appears 
that the annual output sold amounted to 1,323,878 units, with a 
load factor of 239 per cent.; this, however, required the use of 
11°3 Ib, of coal per unit, and the power factor of the supply was 
some 60 per cent. The plant is single-phase, 2,100 volts, 70 
periods, and the reporters say they have been unable to find any 


instance of any of the sets being run together successfully in 


parallel, each set being run separately on a separate feeder or 
group of feeders. Even the feeders running out of the station are 


carrying double the maximum load usually considered desirable, _ 


and a complete overhaul of the L.T, system is also advised. The 
station buildings and sub-stations evidently fall short of modern 
requirements. Messra, Handcock & Dykes’s proporal for putting 
the undertaking on its feet is to install two 500-kw. turbine 


plants, and a three-phase supply for power, with which existing 
single-phase circuits and plant would be inter-connected, at ‘a 
total cost of £18,000, and slightly to increase the charges for 
power. . 

Rhyl,—-Loan Sanction.—The U.D.C. has received 
sanction to borrow £3,491 for the provision of a new Diesel engine 
set at the electricity works, 


’ Rochdale.—YxrAr’s Workine.—The past year’s working 
of the Corporation electricity department has resulted in a net 
deficiency of £330, which will be taken from the reserve fund. 
In the previous year the undertaking contributed £2,000 to the 
relief of the rates. The total income for the year just ended was 
£30,471, an increase of £3,405, but the gross profit decreased by 
neatly £2,000. 


Swanage.— Prorosep Mains Extension.—The E.L. 
Co. proposes, if additional capital is subscribed locally, to extend 
its mains to New Swanage, at an outlay of £1,500, 


Swinton,— Year’s Workine.—At the end of the last 
financial year the U.D.C. electricity undertaking, for the first 
time, showed a surplus. Application for a further loan is to be 
made shortly owing to extensions which have been carried out. 


St. Albans,—The B. of G. has appointed a Committee 
to consider the question of introducing electric irons into the 
laundry, and the advisability of using dimming switches in the 
Infirmary, 


St, Margaret’s (Kent).—The P.C. has informed the 
B. of T. that the Dover T.C. has failed to supply the parish with 
‘E.L, and has asked whether it cannot be relieved from its obliga- 
tion to take a supply from Dover. As the Council is dissatisfied 
with the position, the chairman has undertaken to interview the 
B. of T. officials in London. 


Taunton. — Loan Sanctron.—The T.C. has received 
the permission of the L.G.B. to a loan of £4,765 for electricity 
purposes. 

Truro.—E.L. Scueme.—The E.L. Committee has 
recommended the T.C. to apply to the B, of T. for sanction to the 
acquisition of the Newnham site for the purpose of an electricity 
generating station. 


Wolverhampton,—New Matns.—The Corporation 
Electricity Committee has decided to lay a H.T. main from School 
Street sub-station to Tettenhall Road sub-station, at an estimated 
cost of £1,575. : 

Yarmouth.—Proposep Loan.—The T.C. has decided 
to apply to the L.G.B: for a loan of £8 000 for cables, in connection 
with the electricity works, 








TRAMWAY and RAILWAY NOTES. 


Argentina,—Rai.way Exxcrrirication.—A Decree 
has been published approving the provisional plans for the elec- 
trification of the Buenos Ayres. Great Southern Railway, on 
condition that the work is completed by December, 1915, It is 
proposed to distribute the present train movement at Once station 
between it and the subterranean transhipping station of Plaza 
Once de Septiembre, and to work electrically the service in the 
urban zone of Once to Versailles, which would be concentrated at 
the underground station named, connecting with the Anglo- 
Argentine tramway system. ; 

The Compania Andina de Electricidad, which is under the 
control of the Compania Anglo-Argentina de Electricidad, has 
acquired the electric tramway concession which the Government of 
San Juan granted to Mr. Basualdo. Mr. Dirks, of the Siemene- 
Schuckert Co. is making the final studies in order to have the 
work started at once. The first line will join up the city of San 
Juan with Desamparados. 

A decree has been issued approving the plans presented by the 
Central Argentine Railway Co., of the electric power station to be 
erected on the San Fernando Canal in connection with the electri- 
fication of the railway from Retiro to Tigre.—Reriew of the River 
Plate, 


Birkenhead,—YeAar’s WorKING AND EsTIMATES.— 
The traffic receipts of the T.C. tramways for the past year 
amounted to £67,782, an increase of £6,539 on the previous year. 
For the coming year the receipts are estimated at £67,000, and 4 


balance of £3,577 is anticipated. 
Canada,—The Ontario Legislature has voted £1,000,000 


for the construction of a Government electric radial railway ays- 

tem and the supplementing of the present hydro-electric trans- 

mission lines, 
Chesterfield, — Loan Sanotron.—The T.C. has received 


the sanction of the B. of T. to a loan of £8,000 for three uew 
tramcars (£2,550), and the extension of the tramcar shed (£450). 
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Continental Notes,— AustRia.— New ELEcTRIC 
. BUSES.—Battery. "buses have now been running between Volksoper 
and Stephansplatz (Vienna) for nearly two years, and with such 
satisfactory results that the Akkumulatoren Fabriks A.G. (Vienna) 
has offered to replace the municipality's existing horse-’buses by 
electric vehicles seating 29-33 passengers (as compared with 18 
passengers in the existing electric vehicles). Weight and power 
requirements are to be reduced by using a light type of geared 
motor. The Austrian Daimler Co. is supplying the electric 
chassis and half a dozen experimental vehicles will be fitted with 
various types of bodies, having open and closed-in top seats, &c. 
Two Spangler bodies will be tried, these having low-step centre 
entrances and seating 33 passengers.— 7. u. M. 

According to the Wiener Zeitung, tests have recently been carried 
out on the Innsbruck-Scharnitz section of the Mittenwaldbahn to 
determine the practicability of increasing the number of carriages 
in the passenger trains. Hitherto no more than 17 axles have 
been allowed per train, but the present tests show that the power 
of the electric locomotives (draw-bar pull corresponding to 110 tons 
maximum load), and the Westinghouse brakes are sufficient for 
25 axles. Working at the increased capacity is to be commenced 
this spring. ; 

ITaLy.—The Milan Provincial Authorities have sanctioned the 
scheme for the conversion of the Milan-Saronno Railway to electric 
traction, The question of converting the steam railway between 
Rome and Tivoli to electric traction, is also under consideration. 

SWEDEN.—Some trials are being made in Sweden with a new 
type of locomotive having a Diesel engine as prime mover, with 
electrical transmission to the wheels, The machine, in full 
running order, weighs about 33 tons, and is able to attain a speed 
on the level of 34 miles an hour, and on gradients of 1 in 10, up 
to 20 miles per hour. The new locomotive is stated to be specially 
intended for use on small local lines, where only a single carriage 
is needed to meet the traffic requirements. 

GERMANY.—A short railless trolley line has recently been opened 
in Steglitz,a suburb of Berlin, and the local authorities have 
sanctioned eeveral extensions, It is probable that during the 
next year a considerable network of such lines will be opened, asa 
company (Gleislose Lloydbahnen, Bremen) is seeking and obtaining 
concessions from a number of local authorities in the suburbs of 
Berlin, These linea are not in rural districts, but in thickly 
populated suburbs, and intersect an extensive existing tramway 
system, The principle reason for this difference from the English 
applications of railless traction is that whereas in Prussia town 
roads are usually asphalted, county roads have execrable surfaces ; 
very cheap construction is also sanctioned for rural tramways. The 
railless system referred tio above resembles the “ Bremen " system as 
applied in Stockport, except that the two wires are in the same 
horizontal plane, the four-wheel over-running collector resembling 
a miniature crane crab, whilst an improved spring device takes in 
the slack cable effectively. The cars exchange collectors when 
passing. The vehicles are of the pay-as-you-enter type, with 
rubber tires, and motors built into the back wheels, They closely 
resemble the British railless cars in some respects, and repregent a 
great improvement upon the earlier German cars, 

In Bremen the railless trolley line has been replaced by ordinary 
tram ways. 


Glasgow.— ALL-NiGut Service.—The T.C. has approved 
of the principle of instituting an all-night tramoar service in the 
city. : 


Hounslow.—E.ectric VEHICLE REPoRT.—Following a 
recent report by Mr. Carey, the surveyor, the Council has decided 
to purchase an electric vehicle for house refuse collection, Tests 
with steam and petrol wagons showed that these were each capable 
of displacing the same number of horsed carts as the electric 
wagon. The cost per year of horse traction amounted to £405; 
the co3t per annum of the electric battery vehicle for seven years 
is estimated at £333, showing a saving over horses of £72—or if 
hired teams are used, of £145. The comparative costs of steam 
and petrol on the same basis are given as £338 and £404 
respectively. 

The electric vehicle was an Edison truck, tare weight 3 tons 
4 owt., carrying 4,000-6,000 lb., priced at £840; the others were a 
3-ton Garret steam wagon, tare weight 43 tons, costing £617, and 
capable of hauling a trailer, and a 3 ton 4 cwt. Thornycroft petrol 
wagon, tare weight 3 tons 6 cwt., costing £815. Fuel costs are 
taken at: Electric, 223 ; steam, £23 8s.; petrol, £75 8s, ; driver's 
wages at 30s. for the electric, and 35s. in each of the other cases ; 
one day per month is allowed for overhauling for the electric and 
petrol wagons, and two days for the steam wagon, during which 
time hired carts would be employed. We notice that the items for 
tires and insurance are reckoned the same for all three vehicles, 
although there should surely be a saving in the case of the electric: 
truck, in these items, 


Japan.—A charter has been granted to the Nagoya 
Electric Tramway Co. for the construction of a light railway, 
about. a mile long, between Kiyosu and Shinkawa, in the Prefecture 
of Aichi. 


Leeds.—Yrar’s Workinc.—For the year ended March 
31st, the traffic revenue on the Corporation tramways was 
£428,516 ; the gross income, including a sum of £3,822 for adver- 
tising on the cars, was £427,455. The traffic revenue shcwed an 
increase of £15,914, which is a record. The working expenses 
were £226,382, leaving a gross profit of £201,072. Deductions 
from grcss profit include sinking fund charges, £51,232; interest 


on capital, £42,176; permanent way renewals, £31,576. The 
net profit in relief of the rates is £70,001, which is equal to a 
rate of 8d. in the £. 


Luton,—The B. of T. has extended the date for the 
completion of the tramways authorised by the Luton Corporation 
Tramways Order, 1905, from August 11th, 1914, to August 11th, 
1916. 


Manchester.—EstTIMATES FOR 1914-15.—The estimates 
of the Tramways Committee for the coming year put the 
expenditure at £950,000, compared with £903,722 for the past 
year. 


Padiham.—The T.C. has decided to object to the 
granting of an extension of time for the completion of the Black- 
burn, Whalley and Padiham Light Railways, for which Messrs. 
Warwick Webb & Co. are applying to the B. of T. The Council has 
been recommended to negotiate with the Burnley Oorporation for 
the extension of the existing tramway to the western boundary of 
Padiham., 


Southport,—New Cars.—Subject to the approval. of 
the T.C., three more toast-rack tramcars are to be purchased, 


Yarmouth,—Year’s Worxinc.—The total receipts 
of the T.C. tramways for the year ended March 3lst, 1914, 
amounted to £25;712, an increase of £2,090 on the preceding year. 
and the passengers carried numbered 4,930,718, an increase of 
415,847. Application is to be made to the B. of T. for permission 
to double part of the Regent Road tramway track. 








TELEGRAPH and TELEPHONE NOTES. 


American Marconi Shares.—Last week the hearing 
of the charges against Mr. C. E. Fenner, stockbroker, was in pro- 
gress at the Mansion House, London. Evidence was given 
regarding the purchase of 200 American Marconi shares for Mr. 
G.R. B. Smith-Bosanquet, on the advice of Mr. Fenner, who quoted 
the favourable opinion of the Master of Elibank with regard to 
these shares. 

Replying to a question in the House of Commons, the Prime 
Minister stated that the two Ministers who had held American 
Marconi shares had divested themselves of these. 


Australia,—The Pacific Cable Board announces tliat 
arrangements have been made for the telegraphic transmission 
throughout of ‘ week-end cable letters’ to Australia without 
addition to the existing charge of 9d. per word, and to reduce the 
minimum number of words from 24 to 20, making the minimum 
charge 15s, instead of 18s, The arrangement will come into force 
in a few weeks’ time. 

Arrangements have been made under which, from May lst, all 
week-end telegrams to and from Australasia will be delivered to 
the addressee on Tuesday, without extra charge. Ilegistered 
addresses will be accepted for all week-end letter telegrams. 


Imperial Wireless System.—The Post Office authori- 
ties of South Africa are considering the establishment of a wire- 
less telegraph station at Springs, east of Johannesburg, to com- 
municate with Nairobi, and thence with Malta, at a cost of 
£120,000 sterling. 


Memorial to Wireless Operator.—On Wednesday 
last week, the second anniversary of the loss of the Zitanic, a 
memorial was unveiled at Godalming to John George Phiilips, the 
chief wireless operator, who was a native of that town. ‘ihe 
memorial took the form of a cloister and tablet. 


Telephone Contracts.—In reply to questions in Parlia- 
ment, the Postmaster-General stated that the values,of contracts 
at present placed for the construction of underground conduits 
for telephone cables and for telephone cab-es respectively, and the 
lengths in miles of the duots and cables contracted for, were as 
foliows :— 

London, Provinces. 

Contract value of underground conduits £28,331 £404,800 

Miles of single ducts ... ave = 146 1,869 

Contract value of cables aaa £186,700 £1,139,000 

Miles of single wire dee ie ae 28,550 369,400 

The values of contracts at present placed by the Post Office for 
telephone exchange equipments for London, and for other tele- 
phone areas throughout the United Kingdom, were as follows :— 

London, Provinces. 

Central battery ... =r ove oe =£239,465 £109,198 

Automatic a re eee wae £4,379 £149,131 

Magneto ... Sea “a ite oer Nil Nil 


Telephone Employés.—The Postmaster-General last 
week received a deputation representing the Amalgemated 
Society of Telephone Employés, who laid before him grievances 
from which the various sections of the transterred telephone staff 
say they are still suffering. The interview was adjourned, 
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The Telephone Service.—A new exchange has been 
opened in Bloomsbury, called “Museum,” with an ultimate 
capacity of 19,000 lines, This district has hitherto been served by 
the Central Excharge in the City, which will be much relieved by 
the transference of subscribers to the new exchange. 

The P.M.G. states that space exists for additional subscribers’ 
lines, aggregating 38.783, at 14 of the principal exchanges in 
London. Spare capacity is also available at practically all the 
suburban exchanges, 

At the annual Conference of the National Chamber of Trade, at 
Blackpool], on Monday, resolutions were passed declaring that it 
was unfair to impose agreements upon telephone subscribers which 
did not admit of any appeal from the alana of the Pust Office 
telephone department. 








CONTRACTS OPEN and CLOSED. 


OPEN. 
Argentina,—The Municipality of Castelli, Buenos Ayres, 


is calling for tenders for the construction of electricity works. 
—Review of the River Plate, 


Australia, — May 12th. P.M.G.’s Department. 
Standard batteries for all States; Schedule No. 1,010. See 
“ Official Notices” April 3rd. 

May 26th. Adelaide Tramways Trust. Overhead tramway 
equipment and construction. B. of T. Commercial Intelligence 
Department in London. 

VICTORIAN RAILWAYS.—May 13th. One hundred enclosed arc 
lamps. Deposit £5. Mr. E. B. Jones, acting secretary. 

May 20th. Victorian Railways Commissioners. One three- 
phase slip-ring electric motor and accessories. Deposit £1. 
Local representation, A specification can be seen at the B. of T, 
Commercial Intelligence Department in London. 

SypNrY.—July 20th. Box compound, meters, maximum demand 
indicators, arc lamp carbons, and straight stem insulators, for the 
Council. Specifications for each section 10s. 6d., from City 
Electrical Engineer, Town Hall. 


Belfast,—April 29th. Electric cable, for the Harbour 
Commissioners. See “ Official Notices” April 17th. 


Belgium.— May 20th. The Belgian Post and Telegraph 
authorities in Brussels (Salle de la Madeleine). Supply and laying 
of a quantity of telephone cable in the Brussels district. 


Bridgend.—May 6th. Glamorgan County Asyluin. 
Electrically-driven lift for cold store. See ‘Official Notices” 
to-day. 


Bulgaria.—The Bulgarian post and telegraph authorities 
in Sofia are about to invite tenders for a large quantity of tele- 
phone apparatus, cables and other accessories required in connec- 
tion with the extension of the telephone service in the recently 
acquired extension of the country. 

June 6th.—State coal mine at Pernik. Double electric elevator, 
complete with plant, at an upset price of 10,000 fr. (£400). 
Further particulars from the ‘‘ Commission d’Adjudication, Bureau 
de Finances, Prefecture de Sofia,’ Sofia. Local representation, 
At the Commercial Intelligence Branch of the Board of Trade, 
London, a copy of the specification (in Bulgarian), together with 
drawings, may be seen. 


Denbigh.—April 30th. ~ North Wales Asylum. 700 
ampere-hour battery, with booster, switchboard, &c. See “ Official 
Notices ” April 17th. 


Devonport.—April 27th. Corporation Gas Department. 
Electrically-driven jib crane and coal hoppers. Specification, &c, 
(£1 Is.), from Mr. I, Carr, Widnes. 


Dundalk.—May 11th. U.D.C. Diesel generating 
plant, balancer and booster, motor generator, switchboards, battery, 
maine, crane, oil pipeline and storage tank. See ‘ Official Notices” 
to-day. 


Edinburgh.—May 6th. Corporation. Twelve months’ 
supply of lead-covered, paper-insulated cables, for the Electricity 
Department. Specification from Mr. F. A. Newington, engineer, 
Electricity Supply Station, Dewar Place. 


France,—Rocue.ie. April 30th. Tenders are invited 
for two groups of pumps worked by electricity at the Rochelle 
municipal pumping station at Périgny,-4 kilometres from Rochelle, 
This plant comprises two transformers, two motor pump groups 
with accessories, and high and low tension switchboards with acces- 
sories complete for working. Application must be made by letter 
to “le Maire de Rochelle” for permission to compete, before April 
30th (5 pm) Those allowed to compete will be apprised by letter 
enclosing particulars of the competition. 


Glasgow.— April 27th. Corporation. ..12 months’ 
supply of cables, meters and arc lamp carbons. See ‘Official 
Notices’ April 17th. 


Hall, — April 29th. Corporation. Steel roofwork 


for tramway workshops. City Engineer. 












Iiford,—April 28th. U.D.C. Battery booster, storage 
batteries, for Goodmayes Sub-station. See ‘Official Notices” 
April 17th. 


Hkley.— May 11th. U.D.C. Electricity generating 
station buildings. See “ Official Notices” April 17th. 


Leeds.—May 11th. Corporation. Steam turbine, three- 
phaee alternator and exciter, 12,000 Kw., 1.000 to 1,500 R.P.M., and 
condensing plant. See ‘“ Official Notices” April 3rd. 


London,—FuLuam.—April 29th. B.C. Coal for the 
electricity department for 12 months. Borough Electrica] E: gineer, 

LAMBETH.—April 28th. B. of,.G. Electric motors for Brock 
Street Infirmary ; wiring and fittings at Children’s Infirmary, «e., 
Crown Hill, Upper Norwood, 8.E Specifications, &c. (£2 in each 
case) from the officer, Brook Street, Kennington Road, 8.E. See 
“Official Notices” April 17th. 

METROPOLITAN ASYLUMS BOARD.—May 6th, (1) Electric 
light installation at Grove Fever Hospital ; (2) rewiring fire alarm 
and telephones, &c., at Southern (Lower) Fever Hospital ; (3) milk 
pasteurising and motor-driven plant for Eastern Fever Hospital, 
See three ‘‘ Official Notices” to-day. 


Malvern,—April 27th. U.D.C. Vertical compound 
steam engine, direct covpled single-phase 150-kw. alternator, 
exciter, &c. See “ Official Notices’ April 17th. 


Manchester,— May 13th. Corporation. 5,000-Kw. 
turbo-alternator ccmplete. See “ Official Notices” to-day. 


Portvga).—Lisson.—May 22nd. Construction and 
working of a 12-km. live of electric tramway between Lamego and 
the right bank of the Duro. Particulars of the Direccao-Gineral 
das Obras Publicas e Minhas, Lisbon. 


Sheffield.—May 2nd. B.ofG. Installation of telephone 


and fire-alarm system at the Workhouse, for the Guardians, 
Ecclesall Bierlow Union. Specification from the Clerk, Union 
Offices, The Edge, Sheffield. 


Tunbridge Wells.—April 30th. Corporation. 4,000 
tons of small coal for use with Underfecd stokers, Borough 
Electrical Engineer. 


Walthamstow,—April 24th. U.D.C. One water-tube 
boiler and pipework, overhead bunkers and conveying plant, cast- 
iron circulating water pipes, for the electricity department. See 
“ Official Notices *’ April 3rd. 


Warringtop.—May 12th. Extra-high and medium- 
tension paper cables, for electricity department. See ‘ Official 
Notices’ to-day. 

York.—May 12th. Feeder cables for electricity devart- 
ment. See “ Official Notices” to-day. 





CLOSED. 


Admiralty,—The Edison & Swan United Electric 
Light Co, Ltd., have secured part of the contract for the supply, 
for 12 months, of Roysl Ediswan lamps to the British Admiralty. 
The new Cunard liner se. Acquitania is being installed throughout 
with these lamps. 


Australia,—According..to Tenders, the tender of the 
British Insulated and Helsby Cables, Ltd., at approximately 
£300,000, for overhead electrical equipment for the electrification 
of the Melbourne suburban railways, has been accepted in London 
by Messrs. Merz & McLellan. 


P.M.G.’s Dapartment :— 


Vicrorta — 600 lead earth plates, 7s. 64d. each; 600 ditto, 7s. 9d. each.—J. 
Bartram & Son, Pty., Ltd. 

Soutm AvsTRaLia.—500 magnetic wall telephones, £2 11s, 6d. each; 550 c.b. 

table pattern telephore:, £1 10s. each —J Bartram & Son, Pty., Ltd. 

New Sov1n WaLes.—Ammeters and voltmeters, £57.-1,-R., G.-P. and 

Telegraph Works Co., Lid. 
860 magneto bells, £182; 3 £00 three-part plugs, £153.—James Paton & Co. 
1,150 condensers, £110 —B.I. and Helsby Cables, Ltd. 
1 500 conductor cords, £116.—Lawrence & Hanson Electrical Co., Ltd. 
Howlers; strip indicators, keys, number plates, receivers and translators. 
—Western Electric Co. (Aus.), Ltd. 

VICTORIAN RAILWAYS DEPARTMENT.—Automatic telephone sets, 
£169.—Automatic Telephones (Aus.), Ltd. 

N.S.W. Pusiic Works DEPARTMENT.—Walsh Island workshops. 
—Paper-insulated, lead-covered, steel-tape armoured cable and 
accessories, £1,219.—W. T, Henley’s Telegraph Works Co., Ltd.— 
Tenders. 


Bedford.—The T.C. has accepted the tender of Messrs. 
Siemens Bros. for cables. The lowest tender was for Italian-made 
cables which were not ia accordance with the specifications. 


Belfast.—The Harbour Commissioners have accepted 
the tender of British Insulated and Helsby Cables for 36 owt. of 
copper wire and 36 cwt. of copper strip. 

The tender of Messrs. W. Coates & Son, Ltd., has been accepted 
for an electric installation in St. George’s Charch, 
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Bristol and Newport. —The tender of Messrs. Siemens 
Bros. Dynamo Works Co., Ltd., for carbon filament lamps has 


been accepted by the Bristol City Tramways ; their tender to the: 


Newport Corporation for.a quantity of similar lamps has also been 
accepted, 


Bootle,—The Corporation has placed a contract with the 
British Thomson-Houston Co, Ltd., for one year’s supply of their 
M.H. type mercury meters. 


Canada,—The Regina City Council has awarded the 
contract for the erection of a new electric power house to Messrs. 
Wilson & Wilson, at $90,800, and has placed the fol'owing con- 
tracts for copper wire :— - 

75,000 Ib., $14,197.—Northern Electric Co, 

70,000 Ib , $18,034.—Whiteford Bros 

70,000 1h., $18,160.—Deerir g Electric Co. 

69,000 ib., $12,989.—H. W. Laird Co.—Canadian Engineer. 


Consett,— The Consett Iron Oo. has accepted the 
tender of* Sir W. H.-Bailey & Co., Ltd., for a “‘ Kosters” patent 
electrically-driven air compressor. 


Colchester,—The Corporation has accepted the follow- 
ing tenders for stores for the electricity department :— 

Iropmongary, tools, oilmen’s stores, castor oi', p*epayment installations— 

oclin . 

Castings —-Stanford & Co. 

Fuse-boxes.—Lucev & Co. 

Ordinary meters.—Venner & Co, and Reason Manufacturing Co. 

Preptyment meters.—Venner & Co. 

Carbon and metal-filament lamps.—Drake & Gorham, Lid. 


Coventry.—The B. of G. has received the following 
tenders. for installing electric light in the old: infirmary block, 
balconies and verandahs :— . 

No. 1 Scueme. No. 2 Scueme. 
H. W. Burbury & Co, .. we £144 £350 
T. Reynolds & Co. “ oe £120 £316 
(accepted) £252 
£228 


Lee, Beesley & Co. .. an £148 
F. C. Brown & Co, oa ee £96 


Messrs, Lre, Beesley. & Co,’s tender (No, 2 scheme, £252) was 
accepted. 


France,—La Société des Ateliers de Constructions du 
Nord de la France, has secured a contract from the Société des 
Tramways de Paris for the supply of 25 electric motor tramcars, 
and from the Metropolitan’ Railway, of Paris, for 36 parsenger 
carriages equipped with motors, 


Glasgow.—The Tramways Committee has accepted the 
following tenders :— 


Special trackwork.—Lorain Steel Co,; Titan Trackwork Co., Ltd. 

Torch lamps.—J. T. Donald & Co. 

Steel bg gy new turbine foundation, Pinkston.—Redpath, Brown and 
Co., Ltd. 


Government Contracts,—The following tenders have 
been accepted during the past month by the Government Depart- 
ments named :— 

ApMIRALTy.—ConTRAcT DEPARTMENT. 

Distributing, section, junction, &c., boxes.—Callender’s Cable Co., Ltd.; 
Cantie Switch Co., Ltd.; Chadburn’s (Ship) Telegraph Co., Ltd.; 
Crompton & Co, Ltd.; Edison & Swan Co., Ltd.; Hawker’s, Ltd.; 
W. MoGeoch & Co, Lta ; Piayer & Mitchell; Spagnoletti, Ltd.; 
Telford, Grier & Mackay, Ltd. 


Works SERVICE, 
New wire'e3s telegraph station at Lerwick.—G., Hall. 


War OFFICE. 
Overhead conductors and supports for electricity supply, Netheravon.— 
G. E. Taylor. 
Crown AGENTS FOR THE COLONIES. 
Alternators.—BE!ectric Construction Co. 
Switchboard.—British Thomson-Houston Co, 


oo noe material.—F. Smith & Co. 
-hone material,—Siemens Bros. & Co., Ltd. 


Inpia OrFice: Stone DeraRTMENT, 


Cables.—London Electric Wire Co. & Smiths. 

Electric plant.—Gilbert Gilkes & Co. 

Insulators.—Bullers, Ltd. 

Panel plates.—Smith & McClean. 

Sounders.—Automatic Telephone Manufacturing Co, 

Copper Wire.—F. Smith & Co.; Shropshire Iron Co.; T. Bolton & Sons; 
Callender’s Cable, &c., Co. 

Iron wire,x—Dorman, Long & Co,; White Cross Co.; Shropshire Iron Co. 


Post OFFice. 

Protective apparatus.—British L.M. Ericsson Manufacturing Oo., Ltd. ; 
Western Hlectric Co., Ltd. 

Telephonic apparatus.—Automatic Telephone rag ey: Co., Ltd. ; 
British L.M, Bricsson Manufacturing Co., Ltd.: Gent & Co.; London 

Electric Wire Co. & Smiths; Ltd. ; Phosnix Telephone and Flectrio 
Works ; Western Electric Co., Ltd. 

Battery boxes.—British L.M. Ericsson Spay hetring Co., Ltd, 

Submarine cable.—Siemens Bros, & Co., 

Telephonic cable.—B.I. and Helsby Gables, Ltd.; Johnson & Phillips, 
Ltd, ; London Electric Wire Co, & Smiths, Ltd.; Siemens Bros. & Co, , 
Ltd.; Western Blectric Co,, Ltd. 

Insulators,—Bullers, Lid. 

Telegraph paper.—Waterlow & Sons, Ltd. 

Cable distribution plugs.—Siemens Bros. & Co., Ltd 

Bronze wire.—T. Bolton & Sons, eo Rt and Helsby Cables, Ltd. ; 
Shropshire Iron Oo., Ltd.; F. 8: & Co., incorporated in the 
London Blectric Wire Co., and Smithe » ha. 

Copper wire.—T. Bolton & Sons, Ltd.; B.I. "& Helsby Cables, Ltd. ; Blliott’s 


Metal Co., Ltd.; R. Johnson & Nephew, Ltd. ; Shropshire Tron Co., * 


Ltd.; F. Smith & Co., ss the London Electric Wire Co. ; 
and Smiths, Ltd.; J. Wilks, Sons & Mapplebeck, Ltd. 

Galvanised iron wire.—Ryland Bros., Ltd, 

Electric lifts, Birmingham ‘Telegraph Factory.—Medway’s Saf 


ift 
Dieotrio litt, Glasgow Parcel Office.—Wm. Wadsworth & Sons Lid 


Electric lifts, Leeds Telephone ae es s Bafety Lift Co. 
Laying lines of snow, Dover, Folkestone, —W. Dobso 
Do., Holborn Circus. EB. 5 aod ahlainenes “Park Road, 8.E.— 
; Mowlem & Co, Ltd. 
Do., Leeds, Bradford (Leeds 8 section).— Wm. Irwin & Co., Ltd. 
Do., Pembridge Square, . C, Summers. 
Laying lines of pipes and ducts, Huddersfield- Dewsbury (Huddersfield 
section).—J. A. Ewart, Ltd. 
Telephone exchange extension equipment (Bristol), —Western Electric 


»L 
Do., London (Official). Automatic Telephone Manufacturing 


Co., Ltd. : 
Do., London (Victoris).—Pee}-Conner Telephone Works, Ltd. 
Do., Nee iL Sntaite. Automatic Telephone Manufacturing 
: td. 


Hastings. The Council has accepted the tender of 
Messrs, Tangyes, Ltd., for twin gas epgines.of 81 B.H.P., together 
with suction gas plant and three-throw pumps to deliver 40,000 
gallons of water per hour for the Corporation waterworks at 
Filsham, at £4,650. 

The Hastings Corporation has accepted the tender of Messrs. Myers, 
Rose & Co., for the supply of 450 tons of best Welsh anthracite 
coal, at 28s. 4d. per ton delivered. The coal is required for the 
suction gas plant at the various water pumping stations. 


London.—Sr. Mary.esone.—The , Electricity Com- 
mittee recommends the acceptance of the following tenders for 
underground cables :—Electrical Engineering and Equipment Co. 
(Ateliers. de Constructions Electriques, Charleroi) ) 22 items ; 
H. W. Butler & Co. (Ateliers de Constructions Electriques du Nord 
et de l'Est, Jumont), four items; house wires and cables, Geipel 
and Co, (I. Suddeutsche Kabelwerke A.G. Mannheim). 


Londonderry.—The Corporation has accepted the 
following tenders for the supply of stores for the Electricity 


Department :— 
Engine room stores.— Maxwell, Greer & Co., Ltd. 
Electric meters.—Ferranti, Ltd. 
Cables.—Western Electric Co., Ltd. 
Bitumen.—Dussek Bitumen Co. 
House fuse-boxes.—Reason Manufacturing Co. 


Newport (Mon.)—The T.C. has accepted the tender of 
Messrs. Walter Scott, Ltd., of Leeds, for 206 tons of tramway rails 
and fishplates, at £1,587. 


Paisley,— Messrs. Richardsons, Westgarth’s tender for 
the supply of a turbine and alternator, with Siemens condenser, 
&s,, has been accepted, at £9,400. 


Salford.— Messrs. Siemens Bros. Dynamo Works, Ltd., 
have received a contract from the T.C. Traraways Department for 
Wotan, tantalum, and carbon-filament lamps for 12 months. 


Swindon.—The Corporation has accepted the tender of 
the Electrical Apparatus Co., Ltd., for p.c. meters of 24 amperes 
capacity for the ensuing year. 


West Hartlepool.—The Corporation has accepted the 
tender of the Bastian Meter Co., Ltd. for the supply of Bastian 
meters up to 10 amperes. 


Walthamstow.— The U.D.C. is recommended to 
accept the tender of Messrs. John Baker & Co., Ltd., for the supply 
of steel tires for tramcars, at £15 10s. per ton, for the period 
ending March 31st next ; also that of Messrs, A. Usher & Co., for 
an annual supply to the Electricity Works, of Griff, Kingsbury, 
Shipley and Ansley Hall peas, and Baddesley beans coal, at 128, 64. 
per ton—between 10,000 and 11,000 tons. 


Wolverhampton.—The Corporation Tramways Com- 
mittee has decided to purchase.three motor equipments from 
Messrs. Dick, Kerr & Co., Ltd., at £765. Messrs. T. & S. Ham have 
received the contract at £2, 595 for extensions to the buildings at 
the Commercial Road Station. The quotations of the Holly Bank 
Coal Co., Ltd., and Messrs. Brentnall & Oleland for the supply of 
fuel for the electricity works, have been accepted. 








THE ELECTRICAL ENGINEERS 
(LONDON DIVISION). 





Commanding Officer—Linvt,-Cor, H, M. Lear, 


The following orders have been issued :— 

Friday, April 24th.—‘‘D”’ ‘Company. Technical instruction, 7 to 10 p.m, 
Miniature range practice, 7 to 9 p.m. 

Saturday, April 26th.—Headquarters will be open for Regimental purposes 
only from 10a.m., to 12 noon. 

Monday, May 4tbh.—‘‘A” Company. Technical instruction, 7 p.m. to 
10p.m. Miniature range p.actice, 7 to9 p.m. 

Tuesday, May 5th.—* BB” Company. Technical instruction, 7 to 10 p. m. 
Miniature range practice, 7 to 9 p.m. 

Wednesday, May 6th.—Musketry at Purfleet from 1 p.m. to dusk. 

Thursday, May 7th.—‘‘C’ Company. Technical instruction, 7 to 10 p.m. 
Miniature range practice, 7 to 9:p.m. 

Friday, May 8th.—'D” Company. ‘Technical instruction, 7 to 10 p.m- 
Miniature range practice, 7 to 9 p.m. 

Satentag, May 9th.—Headquarters will be open for regimental purposes 
only from 10 a.m. to 12 noon. 


(Signed) F, R. Hort-Wnaite, Capt, R.E., Adjutant, 
, For:Officer o mmandirg L.B.E. 
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FORTHCOMING EVENTS. 


Junior Institution of Engineers.—Friday, April 24th, At 8 p.m. At 89, 
Victoria Street. Paper on “A Vi:it to the Iron Districts of French 
Alsace,” by Mr. G. Evetta. At 7.45 p.m. At Municipal School of 
Techvology, Manchester. Meeting of North-Western Section. Paper on 
**Bome Notes on the Application of Chain Gearing,” by Mr. H. T. Hildage. 

Monday, April 27th. At Birmingham. Meeting of the Midland 
Section. 

Friday, May lst. AtSp.m. At 39, Victoria Street. Paper on ‘* The 

ones and Organisation of the Engineering Profession,”’ by Mr. 8. T. 
obs on. 

Institution of Civil Engineers.—Friday, April 24th. At 8 p.m. Students’ 
mesting. Frame Thomson lecture on “ Engineering Contracts,” by Mr. 
A. A, Hudson. 

institution. of Electrical Engineers ‘(Newcastle Local Section).—Fridey, 
April 24th. At 7 pm. At Hugh Bell School, Middlesbrougb, Paper 
= Fae aoe Applications of Electrically-Produced Ozone,” by Mr. E. L. 
oseph. 

(Newcastle Students’ Section).—Monday, April 27th. At 7,30 p.m. 
At ers College. Paper on “ Electric Ship Lighting,” by Mr, 
. 5. Orme, 


(Dublin Local Section’.—Saturday, April 25th. At 8 pm, At 
Lecture Theatre, Leinster House, Kildare Street, Conversazione. 


(Manchester Local Section).—Tuerday, April 98h. At 7.80 p.m. 
At the University (Physical Laboratory). Lecture by Prof. J. A. 
Fleming, F.R.8. - 

(Students’ Section).—Wednesday April 29th. At 7.45 p.m. At 
Victoria Kmbankment, Annual General Meeting. Discussion, ‘Ths 
Students’ Section.” 

Institution of Mechanical Engineers.—Fridsy, Apri] 24th. At 8 p.m. 
At Storey’s Gate, 8.W. Paper on “ Application of Electrical Driving to 
Existing Rolling Mills,” by Mr. L. Rothera. 


North-East Coast Institution of Engineers and Shipbuilders.—Friday, 
April 24th, At780p.m. At Bolbec Hall, Newcastle-upon-Tyne. General 
meeting. : 

(Graduates’ Section).—Saturday. April 25th. At7.15pm. Paper on 
the ‘‘Gyroscopic Compass,”’ by Mr, H. C. Stroud. 


Physical Society. —Fsidsy, April 24th. At 5 —_ At Imperial College of 
Science, South Kensington. Ordinary meeting. 

Batti-Wallahs’ Society.—Friday, April 24th. Smoking concert. 

Royal Society of Arts (Colonial Section’.—Tuesday, April 28th. At 
430 p.m. At John street. ~~ Paper on “The Administration of 
Imperial Telegraphs,"' by Mr. C. Bright, 

Wednerday, April 29th. Paper on ‘The Need for a Better Organisa- 
tion of Economic and Industria] Retources,’”’ by Mr, O. R. Enock. 

Royal Institution of Great Britain.—Tuesday, April 28th. At 8 pm. 
At Albemarle Street, W. Paper on ‘‘ Problems of Physical Chemiatry : (2) 
Structure of Matter at Low Temperatures,” by Dr. W. Wahl. 


Electrical Contractors’ Association.—Wednesday, April29th. At 6.30 p.m. 
Reception, 7 p.m. Dinuer at Grand Hotel, Leicester. 


Salford Technical and Engineering Association.—Saturday, May 2nd. 
Visit, Park Works, Newton Heath, . 








NOTES. 


Coacert.—To-morrow night (Saturday), at 7.30 p.m., 
at the Great Hall, Cannon Street Hotel, E.C, the third annual 
smoking concert of the electrical engineers’ department of the 
Great Eastern Railway is to be held. Mr. H. W. Firth, M.Inst.C.E.,, 
electrical engineer to the G.E.R., will take the chair. The artistes 
are as follows :—Miss Violet Oppenshaw, Miss Marjorie Bowen ; 
Messrs. Peter Dawson and George Foxon; Mr. Ernest Hastings, 
entertainer at the piano; Mr. Olley Oakley, banjo soloist ; Mr. 


George Blackmore, humorist; Dr. Lynn, prestidigitator; Mr. 


Bernard Flanders, accompanist and musical director. 


Fires in London, — Last year there were 158 fires 
in the City, of which 16 were caused by defective electrical fittings. 
On Wedneeday last week fire broke out in the Mansion House on 


the floor of a service room beneath a plate-warming apparatus fed. 


hy gas jets. The flooring was found to be well alight. The fire 
brigade were called and the fire was quickly subdued, though not 
until a considerable space and depth of flooring: had been burned 
through. There is no record of any previous fire in the Mantion 
House during its existence of 161 years. 


A Boston Campaign.—JIn order to stimulate the 
volume of sales and the general growth of the business, the Edison 
Electric Tiluminating Co. of Boston is conducting a campaign 
among its employés looking to the securing of s connected load 
of over 4,000,000 50-watt equivalents before July lst. The cam- 
paign began about February Ist, when-the company’s load was 
3,764,000 equivalents, and interest has been aroused and stimulated 
by means of a letter from Superintendent W. H. Atkins to every 
employé, in which he urged every person in the company’s service 
to join in this campaign ; the company publication, Edison Life, 
carried forward the project through advertisements and editorially 
calling upon the employés to work towards the desired end. 
Placards posted throughout the company’s offices call attention to 
the same thing, and a “thermometer” indicates the progress of 
the campaign. Every letter passing between the various depart- 
ments bears the following slogan, stamped upon it :— z 


Four million or more 
July first or before. 


On March 27th the company’s total connected load was 3,814,852 


equivalents. The average’ of 1,900 equivalents per day is needed 
tu reach the goal.—LHlectrical Review and Western Electrician, 


. Oatput of Coal.—The Home Office issued on: Saturday 
an advance proof (subj ct to correction) of the tables relating to 
the output of coal and other minerals in the United Kingdom, and 
the number of persons employed at mines during 1913, The 
document shows that the output of coal from mines under. the 
Coal Mines Act, which was 260,398,578 tons in 1912, rose last year 
to 287,411,869 tons, an increase of 27,013,291 tons. The total is 
the highest on record. There was a total of 1,127,890 persons 
employed at mines under the Coal Mines Act, an increase of 
38,800 on the previous year, The increase in the output of coal 
is at the rate of 1037 per cent., the increase in the number of 
persons employed at the rate of 3°56 per cent. 


Electric Cooking on Submarives.—Writing in a 
recent issue of the Pall Mall Gazette, its Naval correspondent, in 
referring to a rumoured new type of British submarine, states that 
the electric cooking range is installed in the E class, ‘and a very 
handy little apparatus it is. You can cook a five-course dinner in 
it, and it occupies a space represented by about 2 ft. x 4 ft. x 
3 ft.” 


Fraud.—At a special sitting of the Newcastle-on-Tyne 
Police Court on Monday, William Walton, alias Currie (34), who 
was stated to have swindled electrical firms in all quarters of the 
kingdom, was sentenced to six months’ imprisonment on three 
specific charges of fraud. The solicitor for the prosecution, in 
opening the case, said prisoner was a man of education and ability. 
It was not a case where a poor creature had been tempted to crime, 
but one in which the accused had deliberately chosen to follow a 
course of fraud. One of the three cases, which had been selected 
out of many upon which to base the prosecution, related to two 
dynamos, two switchboards, one bulb case and six electric bulbe, 
valued at £31 8s. 11d., alleged to have been obtained from Messrs, 
S. Smith & Sons, Ltd., of 185, Great Portland S:reet, London, W. 
During the short while he had operated from Newcastle, 24 firms 
had been defrauded, and the value of the goods amounted to 
£182 lls. 2d. Trading as W. Walton & Co., from an office for 
which he paid 78. per week rent, but which contained no furniture 
whatever, he sent out his orders broadcast. When the goods were 


.. delivered, they got no further than the passage, where they were 


promptly redirected to an address at Bolton. And here the prosecu- 
tion was placed in some difficulty, because one of the witnesees on 
whom they bad depended, named Thomas Cooper, had that morning 
admitted the writing of certain letters to prisoner, from which 
it was assumed that he had participated in the frauds, 
Moreover, it was only the inability of the criminal 
law to deal with a man and his wife on a conspiracy charge that 
prevented the prisoner's wife from appearing in the dock by his 
side. The Newcastle police proposed to communicate the whole of 
the facts to the Bolton police, and leave them to take such action 
against Cooper as was necessary. Up to 1911 prisoner appeared to 
have held a most lucrative position as a commercial traveller. 
During the latter part of 1913 he carried on a business under the 
name of Briggs & Co., at Preston. From there the goods received 
were sent on to Blackburn, and there converted into cath, Pleading 
for clemency, accused's solicitor said his client was educated to the 
finger-tips, and connected with a well-known Edinburgh family. 
For 13 years he carried on _a remunerative business, but, unfortu- 
nately, he overdrew at the bank to the extent of £250. Ill-luck 
followed him, and at last he gave way to the temptation of going 
the wrong way. He promised faithfully, however, to do his level 
best to retrieve. The Bench, in passing sentence, said they had a 
certain amount of sympathy with him, but, at the same time, they 
realised that truders must be protected against frauds of the kind 
before them. The term of six months’ imprisonment would be 
without hard labour. 


The Effect of Dirt on Reflectors,—In a review of a 
book on “Factory Lighting,” by Mr. C. E. Clewell, published in 
our issue of the 10th inst, the reviewer referred to some figures 
which the author gave showing the loss of light due.to dirt 
deposited on lamps and reflectors, and incidentally-.commented 
adversely on Holophane shades, to which he applied some. vf the 
author's results, as compared with opal and metal shades. It is but 
fair, however, to state that throughout the chapter ia which these 
data occurred, the author made no explicit referenceto any particular 
make of shade, and did not institute any comparisons between one 
class of shade and another. In fact, his object was to show the 
importance of cleaning both lamps and reflectors at regular and 
frequent intervals, and he was not testing the efficiency of the 
shade per se. The deterioration in any given case depends upon 
the conditions obtaining in that case, and the type of reflector 
should ba chosen to suit those conditions ; when this #% done, the 
prismatic reflector is capable of holding its own with opal, metal, 
or any other type of reflector, and data are extant of prolonged 
tests which prove this. 


Accident,—With reference to the reports in the daily 
Press concerning an accident which occurred last week to three 
employés of the Shoreditch electricity department, we find upon 
inquiry that the facts of the case were as follows :— 

At 11.45 a.m. on Aprif- 15th an intermittent earth occurred on 
the 1,100-volt D.o, trunk main between Whiston Street and Coronet 
Street power stations, which eventually developed into a short- 
circuit and broke down the trunk main. Three men who were m 
the neighbourhood of the manhole where the trouble occurred 
were injured when the explosion took place. One of them had to 
be sent-to the hospital, and.was detained for one night, but the 
other two men were not injured seriously and are at work agaln. 
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Institution and Lecture Notes. — AssooraTIon oF 
MINING ELECTRICAL ENGINEERS.—At a meeting of the South 
Wales Branch on February 14th, Mr. J.Glynn Williams read a 
pacer on “ Electrical Equipment for Low Eaergy Consumption,” - 
in the course of which he said that some electrical engineers 
advocated the use of paraffin wax for filling joint boxes, but he 
was satisfied to take the experience of paraffin candle moulding- 
machine makers, who found that parsftin wax ate into the copper 
and lead. For this reason they were compelled to use pure tin for 
moulds, although the cost of tin was sevcral times higher than 
copper. They also relied on the shrinkage of the wax when cold 
to allow the candles to be expelled from the mould, and this 
pointed to the fact that there would be shrinkege in a joint box 
if wax were used. This would allow moisture from a humid 
atmosphere such as was met with underground to creep into the 


box. It was always advisable to put a layer of pure rubber strip - 


over a joint before using Empire tape which had been paraffin- 
waxed. Oil-immersed controllers’ and reverzing switchgear 
should have large oil tanks, A 350-H.P. motor stator reversing 
switchgear was immersed in a tank which held about 100 
gallons of oil, and this oil had not. required changing. for 
18 months. A 150-H.P. motor stator reversing switchgear 
supplied by the same maker had only about three gallons, but it 
rcquired changing at least. every month, which added considerably 
to the maintenance cost, The operations of the 350-H Pp. motor 
were about four to one of the 150-H.P. motor. The following 
fizures were obtained at a South Wales colliery where electricity 
was the eole motive power. It had an output of 5,120 tons a week, 
but the output was increasing rapidly, and with’ very little extra 
current. consumption. The time of working was from 2 p.m, 
Saturday to Saturday in the following week. The generating 
plant consisted of high-pressure impulse-type turbo-alternators 
(with condensing plant), 3,300 volts, three-phase, 50 cycles. The 
steam was generated in Lancashire boilers fired with anthracite 
coal, and the steam was superheated. During one week the total 
units generated were 48,800, with a consumption of 84 tons of 
coal—that was to say, 581 units per ton of ccal. Of this output 
only 36,829 units were used at the colliery, the various applica- 
tions being as follows :— 


Total units Units per 
for week, tun output. 
Ventilation .. ie nt od - kis 20,160 8°94 
Pumping al ee = s iF ae 1,266 0°247 
Allsurface and underground lighting, lamp- 
cabin motors for cleaning and charging t 
accumulators .. “a oe ee an 456 0-089 
Screening ss os aa 2,357 0 46 
Haulage.. a a ate me es oe 6,042 118 
Winding* 2 me aa Sie = 6,548 1/279 
36,829 7195 


* This should work out less in shaft winding on account of balance load. 


The underground haulages were all main-and-tail, and all the 
coal was collected from the various districts and concentrated at 
the drift bottom. It was then taken up the drift, which was 500 
yards long, having a gradient of 1 in 3. The total ton-milesge 
including winding was 6,550°5 ton-miles, and the units per ton- 
mile for haulage and winding worked out at 1°92. 

The fifth annual meeting of the members of the South Wales 
Branch will be held at the Castle Hotel, Neath, on Saturday, May 
9th, at 4.30 p.m., when the branch president, Mr. Godfrey H. 
Williams, will deliver his presidential address, supported by the 
Association president, Mr. Alex Anderson, and other gentlemen. 
At the close of the meeting the members will dine together. 

BIRMINGHAM AND District ELECTRIC CLusB.—Oa April 18tb, 
Mr. E. A. Bildage read a paper.on “The Selection of Chain 
Gearing.” He stated that the chief factors affecting the question 
of chain gears were power, speed, gear. ratio, the position «f the 
drive, the distance between the shafts, and the direction of rota- 
tion. Much valuable information was given of the design of 
chain drives, and convincing examples showing the savings in 
power and increased efficiency were given.and illustrated by 
lantern slides. The importance of adequate lubricating arrange- 
ments, and the advisability of gear cases where possible, were 
emphasised, as affecting the life and satisfactory running of the 
chain, Figures were submitted showing that in many cases the 
first cost. of a chain drive was lower than that of a belt or rope 
drive; while the life of a chain was invariably greater than the life 
of ropes or-belts, ~ 

THE CONORETE INSTITUTE.—A paper was read by Mr. Oscar 
Faber, B.Sc., entitled “The Design of Steel and Reinforced Concrete 
Pillars, with Special Reference to S-condary and Accidental 
Stresses,” at the meeting on April 16th. 


Electricity in Poultry Cultivation.—lxperiments 
carried on by Mr. Randolph Meech at Poole, during recent months, 
with a system of Mr. Thorne Baker, on some thousands of chickens, 
indicate that electrical treatment sccelerates growth by about 
50 per cent. ; at the same time the mortality amongst the young 
birds is greatly reduced, and their appetite is lessened. The system 
consists in the application of intermittent positive electrical dis- 
charges together with a high-frequency alternating field. 


Faraday House Scholarships,—At the recent examina- 
tion for entrance scholarships held at Faraday House Electrical 
Engineering College, Mr. W.-G. Radley, of Leeds Modern School, 
was awarded the Faraday Scholarship of 50 guineas per annum, 
tenable for two years in college and one year in works, and Mr, 
C. H. B. Ewbank, of Epsom College, the Maxwell Scholarship of 
50 tue rig per annum, tenable for one year in college and one year 
in ‘works, 


Tramway and Light Railway Congress,—The pre- 
liminary programme.has just been issued in respect of the 
eighteenth anvual International. Tramways and Light Railway 
Congrese, which is this year to be held in Bnda-Pesth. A large 
number of reports are, as usual, to be presented to the gathering, 
among them being the following :—M. Daval-Arnould, of the 
Paris Municipal Council, and Dr. Kuhles, of the Munich Muni- 
cipal Council, wi!l deal with (a) The Influence of New Means of 
Transport on the Development and Extension of Large Cities ; and 
(6) Tramway and Suburban Riilway Fares, Reduced “ Correspond- 
ence” Tickets, and their Influence on Receipts; and Season 
Ticket Ratesand ystems for their Calculation. Herr Busse, the 
chief engineer of the Berlin tramways, and M. Resal, manager of 
the Bordeaux tramways and omnibuees, will report on the subject 
of the Undulatory Wear of Rails. M. Bacqueyrisse, tramway engi- 
neer to the Paris General Omnibus Co., and Signor Minorini, 
manager of the Milan Manicipal . Tramways, will deal with the 
subjects of the Best Shape of Rails and Tires to give a Minimum 
Traction Coefficient, and least Wear of Rails-on Corves ; the 
Ipfluence of Wheel Base on Curves; and the Use of Manganere- 
Steel Rails. The question of the Economy of Energy.due to the 
Use of Ball and Roller Bearings on the Axles of Electric Tramway 
and Railway Vehicles will be reported upon -by M. Largiader, 
manager of the Zurich Tramways, Herr Schoerling, manager of 
the Hanover Tramways, and Herr Tobias, manager of the tram- 
way works in Buda Pesth. M. Noirfalise, general manager of the 
Liége Tramwaye, will deal with the qnestions of the Training of 
Motormen (Drivers), Conductors and Checkers, the Methods of 
Issuing Bundles of Tickets to Conductors, and the Handing Over 
of the Receipts. A report on the Special Provisions necessary on 
the Wagons of Narrow-Gauge Railways to Facilitate the Transfer 
of Goods to the Rolling Stock of Standard-Gauge Railways, will 
be prescented by M. Sapin, managing director -of the Compagnie 
Centrale de Chemins de Fer et Tramways Electriques, of Paris, 
M. Sekutowicz, of Lyons, will deal with the question of Under- 
ground Electric Feeders, especially as regards the Requirements of 
Armoured Cables, the Use of Aluminium as Conductors, and the 
Life of Underground Cables, Herr Sieber, manager of the Nurem- 
burg-Furth Tramways, will take up the subject of using a Higher 
Voltage for Suburban Tramways than for those in Towns, while 
Mr. Dalrymple, of the Glasgow Corporation Tramways, and M. 
Sarrat, of Brussels, will report on the question of the Advantages 
and Drawbacks of the Various Systems of Converting High-Tension 
Alternating Current to Continuous Current. 


Electrical Enterprise in Norway.—The two largest 
electrical concerns in Norway are the Rjukan Co. and the Aura Co., 
of which the latter is making arrangements for harnersing between 
250,000 and 300,000 H.p. It is now reported by our Norwegian 
correspondent that Mr. Blakstad, the director of the Aura OCo., 
is working on another scheme, which will be a good third 
in regard to size. About 10 years ago, Mr. Blakstad acquired all 
the water-rights of the Toke River, which flows through the 
western part of Telemarken in the south of the country, and thus 
through the same district as Rjukan. As soon as the titles had 
been secured, the river was surveyed and plans were prepared in 
due course, which resulted in an application to the Government 
for a concession about four years ago. This application was, how- 
ever, withdrawn owing to certain political difficulties. The regula- 
tion of the whole river is first of all dependent on the regulation 
of the Totakoand, which is a lake, from which the river comes, 
The Toke River has at the- present time to pass around a large 
mountain, the Hidsborgfjeld, which lies at the upper end of a 
valley, through which it flows later. It is now according to the 
plans the intention of altering the course of the river by leading 
the water throvgh a tunnel through the Hidsborgfjeld. At the 
eni of this tunnel the water will enter huge pipes, which are 
going to be laid along the very steep hillside, and will thus be 
conducted direct to the power station, which is to be erected at the 
toot of the mountain, and for which the necessary site has been 
acquired, This repreeents the most important fall of the river, 
but there is still a fall of several hundred metres to be reckoned 
with further down, which also can be utilised, and the total 
quantity of power can thus be brought up.to anything between 
250,000 and 300,000 H,P.- Owing to the mountainous character of 
the country the district itself offers no opportunity for the erection 
of manufacturies, as the transport of the products to and from 
these would be very difficult. The power, therefore, cannot bs 
employed on the spot as at Rjukan, hence it is the intention to 
transmit it to the coast, the main portion of it most probably to 
Skien, which is the shipping port of the products from Rjukan 
and will no doubt become a great industrial centre. It is assumed 
that the energy will chiefly.be used for electro-metallurgical 
ur poses, 

Under the name of Aktieselskapet Hoiangsfaldene, a company 


' was formed some time ago for the purpose of acquiring the water 


rights of the Hoiangsfaldene, with the view of harnessing the 
falls, which are situated in the neighbourhood of Bergen, and are 
estimated to be able to produce in all 70,000 £.H.P. The company 
has‘now submitted an application to the Government for a con- 
cession. In the first instance, it is the intention only to make use 
of about one-third or one-fourth of the whole amount of power 
available; the remaining portion will come into question later on. 
The power to be produced by the preliminary installation is to be 
employed for the electrical smelting of iron-ore, and the ironworks 
to be built is later on to be supplemented by a steelworks, in which 
the products of the ironworks can. be turned into steel, All the 
eS eS 
moters 0 enterp gre amen of: nancial s ing, who 
are chiefly engaged in the shipping and whaling business, 


‘ 
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Late Lega).—J. & R. Ouprreips, Lrp., v. ELEctTRIC 
BaTrery Co.—By this action, which was heard by Mr. Justice 
Neville in the Chancery Division on Wednesday, April 22nd, the 
plaintiffs, a Birmingham firm, sought relief in respect of an alleged 
infringement of their catalogue by the defendants, who carried on 
business in London. 

From the opening statement of Mr. Batcher, K.C., who repre- 
sented the plaintiffs, it appeared that towards the end of 1911 they 
had prepared for them a catalogue with a description of their 
electric lamp, which catalogne was largely circulated amongst 
the public and the trade. In Jne, 1912, a further 
catalogue owas issued, containing ~ descriptions of other 
things besides electric Jamps, hut retaining the original 
description and advertisement of the lamps. The copvright of 
hoth catalogues was now vested in the plaintiffs. In February, 
1913. they discovered. that the defendants had printed and circu- 
lated a catalogue of their E.B.C. dynamo and electric lighting 
installations, which contained a description of an electric motor- 
car Jamp which, it was alleged, was copied from, or was a colour- 
able imitation of, the description of the lamp in the plaintiffs’ 
catalocue. The vlaintiffs’ lamn, said counsel, was described as a 
Jamp into which “no dust could enter... . owing to a tightly 
fitting flange.’ In the defendants’ catalogue they had 
“highly fitting flange” instead of “tightly... Counsel called 
attention to a number of other similarities, and said 
that so far as they could find, no other manufac- 
turer had used the same descriptive Janguage as was found 
in the plaintiffs’ catalogue. ‘ It was significant also, he said. that 
the defendants had published a previous catalogue in which 
different language was used, and it would appear, he submitted, 
that the plaintiffs’ language being much more attractive than the 
defendants’, the latter had abandoned their own and used the 
plaintiffs. ~ 

Mr. Woodgate, for the defence, denied that the defendants’ 
catalogue was in any way copied from the plaintiffs’ and called 
evidence in support of that contention. 

Without calling upon plaintiffs’ counsel to reply, his Lordship 
gave judgment for them, with 40s, damages and costs, 


Adventure of a Motor.—The British Thomson- 
Houston Co., Ltd.. of Rugbv, supplied one of their DG type motors 
to Messrs: A. & F. Manuelle, of Guernsey, some six months ago ; 
this machine was coupled to a pump, and was mounted with it on 
a combined baseplate. On being unloaded from ‘the ship at 
Guernsey, the combined.set was deposited on the top of a stack of 
timber on the quay. Owing to the action of a strong wird, and 
also probably to faulty stacking of the timber, the whole pile 
collapsed, and the machines were precipitated into the sea. The 
height from the quay to the sea floor at this point is 30 ft., and 
the water at high tide attains a depth of about 20 ft, It was 
impossible to recover the machines until Jow water, so that in 
addition to the effects of the impact on the sea floor, the motor was 
subjected to the action of sea water, at a considerable pressure, 
for a matter of half a day. When recovered, in addition to a bent 
shaft, the moter was found to have one foot broken off, and the 
endshield at the commutator end cracked through. As the 
machine appeared to be electrically in good condition with the 
exception of the wetting, Messrs. Manuelle proceeded to repair the 
mechanical defects. The cracked endshield was patched, a 
wronght-iron foot was fitt’d, and the armature shaft was 
straightened, as far as was practicable, in a lathe. The motor was 
then‘reassembled and the set installed. No dressing of any sort 
was applied to the windings, and the machine was left to dry 
itself out in service. In spite of the fact that the shaft is still 
slightly sprung the motor has been running satisfactorily ever 
since it was installed, and although the supply pressure is 420 
volts, no leakage of current is perceptible. This happy result 
speaks well for the methods used by the makers for insulating the’ 
windings of their machines, the cotton covering of the conductors. 
being thoroughly impregnated with insulating varnish, and all 
the material used of the highest quality. The ability to survive so 
serious an accident is an excellent testimonial to the merits of the 
electric motor. 


Marylebone Battery Arbitration.—The following. 

letter reached’us after our ‘‘Correspondence” pages were 
closed :— 
- “Referring to the note which appeared in your issue of 
10th inst. regarding the battery at Rathbone Place belonging to 
the Maryiebone Borough Council, where it is stated that. this 
company was not disposed ‘to. carry. out the necessary work, I 
shall be much obliged if ‘you will afford me space to state that the. 
question at issue with. the Corporation is whether the further 
repairs which are necessary to the battery; and which are to be 
carried out by this company, are to be borne by the Corpoyntion 
or the company. 

“Tt has been mutually agreed to appoint an Arbitrator to decide 
the question of payment, ~ 


‘ ELECTRICAL PowER SToRAGE Co., Ltp. 
“MALCOLM LEGGETT, Seoretary; 
“London, E.C., April 22nd, 1914.” : 


Appointments Vacant.—Switchboard attendant (20s. 
to 25s.), for Erith ; jointer, for Blackburn Corporation electricity 
department ; switchboard attendant for Dundalk electric supply 
undertaking (258.). ; assistant mains engineer (250 taels, or £30 per 
month), and mains foreman (200 taels, or £25 per month), for 
Shanghai Municipal Council. Particulars are given in-“our 
advertisement’ pages. ‘ chi 





A Mill Lighting Plant.—A typical example of mill 
lighting plant is shown in the accompyying view which repre- 
sents a General Electric dynamo of 30 Kw.. 220 volts, installed 
at the Leigh Manufacturing Ov.’s sheds under the direction of 





i 
4 
i 
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CHAIN-DRIVEN G.E.C. Dynamo. 


Mr. R. 8S. Greenhalgh, of Atherton. This machine is driven from 
the main shaft of the mill engine through a Hans Renold chain, 
and is situated in the engine house, We understand that electricity 
is being generated at a cost of ‘6d. per unit, including interest and 
depreciation. 


Strengihening Fousdationa,—Acootding tothe 7imes, 
grouting experiments which have been in progress‘at the old Post 
Office site, with a view to determining the possibility of strength- 
ening the foundations of St. Paul’s Cathedral by injecting liquid 
cement into the subsoil, have been successful. A number of 
borings have been made, and the liquid cement: has been forced 
into them by compressed air. The cement has permeated the 
subsoil for a considerable distance round each of the borings; and 
not only gravel and sand, but also clay has been transformed into 
a solid concrete mass. Iti is probable that the process will now be 
applied to the subsoil under St..Paul’s Cathedral. The process may 
be found useful by engineers who find the foundations of buildings 
under their charge in an uusatisfactory condition, 


Charging Batteries from A.C, Supply.—A corres- 
pondent, one of whose clients requires a supply of current for 
charging purposes, finds that a motor-generator would not be 
suitable for this, and would like to know whether any reader has 
found some standard apparatus which is satisfactory for charging 
batteries from an alternating-current circuit with a frequency in 
the neighbourhood of 80. 


Electric Smelting of Iron Ore.—According: to an 
article published in the Canadian Mining Journal, ‘a company at 
Toronto has evolved a type of electric furnace specially adapted for 
the smelting of Canadian magnetite iron ores, The metal produced 
is said to be very sound and fluid, and when used for steel casting 
gave very clean surfaces, such as are ordinarily obtained only in 
grey iron castings. —Board of Trade Journal, 


For Sale,—Ayr T.C. have for. disposal one 100-K.v:A 
Siemens alternator, direct-coupled to a Marshall horizontal dated. 
Particulars are given in our advertisement pages. 


Correction.— With reference to the paragraph published 
on page 619 of our issue of April 10th respecting an electric light- 
ing scheme for Bawtry, by an inadvertence our correspondent 
atated that the scheme was being provided by Messrs, Best and 
Turner, of Bradford. The partnership between Messrs. Best and 
Turner was dissolved in August, 1912, For the Bawtry scheme 
Mr. C. H. Best has as his colleague, Mr. C. Pullan, electrical 
engineer, of Bradford. 


Educatienal Note,—Goldsmiths’ College, New Grofs, 
Eight special lectures on Wireless Telegraphy are to be given 
during May and June, as announced in our advertisement pages 
to-day. 


Taternational Electrotechnical Commission.—At 
the Berlin meeting of the I.E.0; held in September, 1913, an 
account of which appeared in our issue of September 19th, it was 
agreed that meetings of the (Internationa!) Special Committees 
should be held in Madrid towards the close of the present month. 
These Special Committees deal with symbols, standardisation rules. 
for electrica! machinery, nomenclature and prime movers for 
electrical plant. It has, however, been found impracticable to 
hold these meetings at the present time, and they have, therefore, 
been postponed until the autumn. It is probable that they will 
take place in London. 

Publication 28 of the I.E.C. International Standard of Resistance 
for Copper, has recently been issued dnd should prove of consider- 

able interest to the electrical: industry. We will refer to it more 
fully in'a later issue. It can be obtained from the General Secre- 
tary of the I.E.C., 28, Victoria Street, Westminster, 8: W., by send- 
ing ‘a’ P.O, for 2 1d. 
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Sixteenpence for Fourpence,—The following passage 
which occurred in an Editorial note in our erteemed contemporary, 
the Electrician, last week gives food for furious thought: 
“ According to Mr. Clarkson, the fuel cost for a 3-ton petrol-driven 
vehicle is 2d. per car-mile with petrol at 1s. 4d. per gallon. With 
coke at 19s per ton, the fuel cost of a steam-driven vehicle of the 
eame capacity is O'4d. per mile. This is equivalent to saying that 
when petrol is at Is 4d. a gallon, and coke at 19s. per ton, the 
fuel costs of the two types of vehicles are equal.” 

In other words, the greater is equal to the less, and much study 
js a weariness t» the flesh. The solution of the mystery, after all, 
appears to be fairly obvious. Our contemporary has been reading 
some of the veracious circulars in which it is proved that electricity 
at 4d. a unit costs as much as gas at 14s, per 1,000 cb. ft., and 
the figures have got mixed. 


International Electrical Congress,—We understand 
that Mr. A. G. Collis, who has made a special study of switchgear, 
has been invited to read a paper at the Congress in San Francisco 
next year, and has chosen for his subject “The. Effects of 
Rupturing A.c. and D.c. Circuite.” ; 


Annual Dinner.—The employés of the West Ham 
(orporation electric supply department held their fifth annual 
dinner on Saturday, April 4th, Mr. J. W. Beauchamp (engineer and 
manager) presiding over a company numbering over 60. The 
dinner took place at the Princess Alice Hotel, Romford R ad. . 


Radium Frauds.—In view of the popular demand for 
radium treatment, the Medical Committee of the British Science 
Guild has issued a warning as to the danger that the claims made 
for radium as a curative agent may lead to the fraudulent sale of 
substances alleged to contain radium, or to harmful treatment by 
unqualified persons. 





OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials, — Mr. W. A. Street, 
district superintendent on the sales department of the borough of 
St, Marylebone electric supply, is resigning his position in order to 
join the Sturtevant Engineering Co., London. 

Mr. H. GREGQ@, late mains engineer to the Woking E.L. Co., 
has been presented by the staff with a gold signet ring bearing his 
monogram. 

Mr. H. ORFORD has resigned his position as senior shift engineer 
with the Kidderminster and District Electric Lighting and Traction 
Co., to enable him to take up similar duties at Messrs. Mitchell 
and Butler’s power station, Birmingham. 

Mk, WM. SILVERWOOD, of Heckmondwike, has been appointed 
works fitter at the Lancaster Corporation Electricity Works, in 
succession to Mr. T, W. Hudson, who has been appointed to a post 
under the Yorkshire Electric Power Co. 


General.— Mr. W. G. Watson, of Sydney, who has 
been in Europe for the past nine months, leaves for Australia via 
America in the course of ‘a week or two. 

With reference to our article of last week describing the hydro- 
electric installation for working the mines of the Tekkah Mining 
Co, Perak, Malay States, we learn that this plant was installed 
under the direction of the late Mr. O. F. Domon,~- M.LEE, 
of the Oerlikon Co. Mr. Domon unfortunately died out in the 
Malay States as the victim of fever contracted in the forest during 
the putting up of the transmission lines, . 

Mk, ALFRED W. BEUTTELL has removed to 109, Victoria Street, 
Westminster, S. W. 

The Wanchester Courier states that Mr. J. N. PRiNG, who is 
attached to the department of Physics in Victoria University, 
occupying the position of lecturer and demonstrator in electro- 
chemistry, has been nominated to a “table” at the Mosso 
Laboratory, which is situated at a high altitude on Monte Rosa, 
At this centre he will engage in investigations relative to the con- 
ditions of the upper atmosphere, Mr. Pring has received a grant 
of money from the Royal Society to aid his research work on 
Monte Rosa, 

The Keview of the River Plate states that Mr. ErnesTO New- 
BERY, hitherto sub-director of municipal lighting and electrical 
installations, Buenos Ayres, has now been named director in suc- 
cession to his brother, the late Mr. George Newbery. 

The British Electrical Friendly Society held the ninth annual 
dinner of the Potteries District of the Society on 16th inst. Mr. 
W. Thom, general manager of the Potteries Electric Traction Co, 
presided. Mr. G. C. Kent proposed “Success to the British Elec- 
trical Friendly Society.” Subsequently Mr. Cornwallis West, acting 
for the members, presented an oak bureau to Mz. WASHINGTON 
HALL, in recognition of his services as secretary. 

The marriage took place, at Holy Trinity Church, Rugby, on 
April 11th, of Mr, Joan R. BiyTH, of the staff of the British 
Thomson- Houston Co., Ltd, Ragby, and Miss I. Batson, only 
daughter of Mr. G, Batson, of London, 

he marriage took place, at Tabernacle Church, Aberayron, on 
April 11th, of Mr. ENocH Gorpon Luoyp, electrical engineer, of 
; arlton, London, and Miss Margaret Oaroline Evans, grand- 
4ughter of Capt, David Lewis, of Glendower, Mydrollyn, 


charges: Nii. 


NEW COMPANIES REGISTERED. 





Park Royal Engineering Works, Ltd. (135 281).—This com- 
pany was registered on April 17th, with capital of £20,000, in 19 800 preferancs 
shares of £1 each. and 14 000 ordinary shares of 1s. each, t> carry on the bosi- 
ness of electricians. mechanical engineers, suppliers of electricity for light. 
heat, motive power or otherwise, menufacturers of and dealers in electrical 
apparatus, &c., at Park Royal, Middlesex. The subscribers (with one pre- 
ference share each) are: --H. H. Konig, 1, ®t. Michael’s Allev, Cornhill. E.C., 
merchant; H. M. Bayly, 29, Addison Read, Bedford Park, Chiswick, electrical 
engineer. Private company. The number of d rectors is not to be Jess than 
three rr more than seven: the firstare H. M. Baviv. G. J. L. Nicholson and 
A. G. Morrish. H. H. Konig may, while holding £1,000 shares or debentures, 
nominate a director. Qualification. 190 preference «r ordinary shares: re- 
mvneration, £100 each perannum, Registered office, 31-36, Gresham Street, 


A. 


W. T. Cornell, Ltd. (135,199).—This company was registered 
en Apvil 9th, with « cap tal of £800 in £1 shares, to carry on the business of 
manufacturers of electrical and gas fittings and stoves, motors, internal and 
external combustion engines. electrical accessories bicycles, 4c.. The sub- 
seribers are :—Mrs. ®, Orrnell, 8, The Pavement, Northwood 290 sharers : W, 
Cornell, 8. The Pavement, Northweod, electrician, 5 Fhares; Miss S L. 
Cornell, 8, The Pavement, Northwood, I share: Mrs. J. F. Cornell, 8, The 
Pavement, Northwood, 1 share: A. Cornell, 45, Durban Road, Tottenham, 1 
share: F. Cornell, 25, King's Terrace. Houns'ow, electrician, 1 share: H. 
Cornell, 27. Fame Park Road, Putney, painter. Private company. The 
number of directo’s is not to be Jess han tworr mere than five: the first are 
Mrs. 8. Cornell and W. Cornell: qualification, five shares. Registered office, 
8, The Pavement, Northwood, Middlesex. 


Scottish Welding and, Electrical (o., Ltd. (9,073) —This 
company was registered in Edinburgh on April 6th, with a capital of £1,000 
in £1 shares, to carry on the business of electrical engineers; motor and 
jm tor-car mannfacturers, &c, The subscribers (with ono share each) are : ~ 
J.J. Weldon, 135, Wellington Street, Glasgow, manufacturer; G. Smith, 142, 
Kennedy Street, Glasgow; electrician. Private cxmpany. The number of 
directors is not to be less than two or more than seven; the firstare J. J. 
Weldon and G. Smith; qualification, 50 shares; remuneration £25 each per 
annum, Registered office, 185; Wellington Street, Glasgow. 








OFFICIAL RETURNS ORB ELECTRICAL 
COMPANIES. 





Bagdad Tramways and Electric Lighting Syndicate, Ltd. 
—Particulars of £15 8W debentures, created Febraary 21th, and se ured by 
trust dee? dated April 2nd, 1914. filed pursuant to Sec. 98 (3) of the Com- 
panies’ (Consolidation) Act, 1908, the whe amount bsing now issued. 
Property charged: The company’s undertaking and property, present and 
future. including uncalled capital and shares in a Turkish company t) be 
f rmed. Trustee: H T. Barnett, B.A. : 3 


Torquay Tramways Co, Ltd.—A memorandum. of satis- 
faction t> the extent of £699 on February 18th, 1914, of charge diated March 
18th, 1911, securing £60,000, has been filed. - 


Preston Portable Battery and Lamp Co., Ltd.—Debenture 
dated March 16th, 1914, to secure £500, charged on the company’s under- 
taking and property, present and future, including uncalled capital. Holders: 
Morum Brothers, 18, Aldermanbury, H.C. 


Electric Sign Co., Ltd. (45,610).—Capital, £5,000 in £1 
shares, Return dated March 17th, 1914. 2,009 shares taken up. £1,000 
paid, £1,000 considered as paid. Mortgages and charges: Nil. 


Rangoon Electric Tramway and Supply Co., Ltd.—A 
memorandum of satisfaction to the extent of £5,196, on February 4th, and 
£875 on April 1st, 1914, of deb. stock dated February Ist, 1996. Dec2mber 22ad, 
1908, and November 5th, 1913, securing £250,000, has been filed. 


Rushden and District: Electric Supply Co., Ltd.—Deben- 
ture charged on the company’s undertaking and property, present and future, 
including uncalled capital, dated March 28h, 1914, to secure all moneys due, 
or to become due, from the company to Northamptonshire Union Bank, Ltd. 


Northampton Electric Light and Power Co.,:Ltd.—Issue _ 
on March 14th of £250, on March 21st of £500. on March 28th of £259, and on 
April 1st, 1914, of £300 debs., part of a series of which particulars have 
already been filed. : ‘ 


Llangefni Electric Light and Power.Co., Ltd.—Particulars 
of £1,200 debs . created March 27th, 19!4, filed pursuant to Sec. 93 (3) of- the 
Companies’ (Consolidation) Act, 1908, the whole amount being now issued. 
Property charged: Freehold property known as The Mill, Llangefni. No 
trustees. 


Boardman & Garstang, Ltd.—Debenture, dated March 16th, 
1914, to secure £100, charged on the company's undertaking and pronerty, 
prese .t and future, includ ng uncalled capital, Holder: Mrs. M.J. Boardman, 
109, Bold Street, Fleetwood, Lancs. 


Cambridge Electric Supply Co., Ltd.—Capital, £100,000 in 
£10 sha’e3. Return dated March llth, 1914; 9,792 shares taken up; £9 psr 
share called up ; £88,128 p:id. Mor gages and charges: £30,000 first deben- 
— — debentures with bankers to cover £15,000 (£12,000 out.tand ng at 

ate of return’. 


Hobart Manufacturing Co. (1,350 F).—Particulars filed March 
Blst; capital, $1.600,000 in $100 shares; registered in Troy, U.8.A., on March 
12th, 1918 to manufacture and deal in motor-driven machinery and other 
electrical and mechanical machinery and devices, &c. British address: 
Hobart Houre, Charterhouse Street, E.C. J. J. Melntyre, of 401-3, Birkbeck 
Chambers, Holborn, W.C., is authorised to accept service. 


Clarke, Chapman & Co., Ltd. (39,045).— Capital. £250,000, in 
18,(00 ord. and 7.000 pref. shares of £10 each. Return dated March 13th, 1914. 
15,251 ord, and 6,985 pref. shares taken up. £10 per share calied up on 3,536 
ord., £2 10s. on 200 ord. and £10 on 4,485 pref. £80,210 paid. £142,450 con- 
sidered as paid, being £10 per share on 11,545 ord. and 2.550 pref., and £7 10s. 
per share on 200 ord. Mortgages and charges: £100,000. 


Gell Telegraphic Appliances Syndicate, Ltd. (78.405).— 
Capital, £40,000, in #1 shares. Return dated January 28:h, 1914. 37,700 shares 
taken up. 10s. per share called up on 15,000, and £1 per sharé on 7,700. 
£15,587 10s. paid, including £397 10s. on 1,600 shares forfeited. 10s. per-share 
considered as paid on 15,000. Mortgages and charges: £1,600. 


Cambridge Electric Tramways Syndicate, Ltd.:(79,744) — 
Registered January 14th, 1914. Ospital, £5,000 in £10 shares. Return dated 
February 2ist, 1914. 107shares taken up. £9 0s. 43d. per share called-up on 
90. £10 per share on 10 and nothing on7, £311 123.-1d. paid. Mortgages and 
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HJ. Cash & Co., Ltd. (79,701)2Capital, £10,000 in “#1 
shares, Return dated March 8rd, 1914. All shares taken up. 17s. 6d. per 
share called. up. £8,750 paid. . Mortgages and charges: Nil. 


“English Electrical Co., Ltd. (112639),—Capital, £5-000 -in 
£l.shares; Retura dated March 9th, 1914, 526 shares taken up, £526 paid. 
Mttgages and charges: £10,000. 


~ Float Electric Co, Ltd. (107,386).—Capital, £10,000.in £1 
shares. Return dated December 8!st 1918 (filed February 16th, 1914), 1,005 
owe taken up, £1,002 paid, leaving £8 in arrears. Mortgages and charges; 


St. James’s: and Pall Mall Electric Light Co., Ltd. 
(26,015),.—Oapita!, £300 000 in 20,000 pref. and 40,000 ord. shares of £5 each. 
Regurn dated March 8rd, 1914. All shares takenup. £5 per share called 
up on 2).000 pref. and 39,650 ord. £598250 paid. £1,750 considered as 
paid on 350 ord. . Mortgages and charges: £150,000 33 per cent. deb. stock 
and £229,300 gaaranteed deb. stock of the Cantral Elec.ric Supply Co., Ltd,, 
being haif the total loan capital. : 


“Searborough Electric Supply Co., Utd. (37,569).—Capital, 
i £100,000 in £10 shares. Return dated Maron 14th, 1914. All shares taken 
“up. £100,000 paid. Mortgages and charges: Nil. 


Electric Wiring and Fittings Co., Ltd. (29,676).—Capital, 
£5,000 in £1 shares, Return dated February 25th, 1914. 1982 shares taken 
up. £1,375 paid, leaving £7 in arrears. Mortgages and charges: Nil. 


Charing Cross, West-End and City Electric Supply Co., 
Ltd. (29.122).—Capital, £2,100,000 in £5 shares (180,000 pref., 130,000 ord., 
87,000 City undertaking pref., and 80,000 City undertaking ord.). Return 
dated March 12th, 1914. 80,000 pref., 80,000 ord., 80,000 City undertaking pref., 
and 70,000 City undertaking ord. shares taken up. £5 per share called up on 
the pref., ord, and City undertaking pref.  £1,200.000 paid. £850,000 con- 
sidered as paid on the City undortaking.ord, Mortgages and charges: 
£1,087,178. 

Sun Electrical Co., Ltd.—A memorandum of satisfaction to 
the extent of £275, on March 3lst, 1914, of deb. stock dated March 8lst, 1911, 
securing £7,000, has been filed, 

Hindhead and District Electric Light Co., Ltd.—1ssue on 


March A0th, 1914, of £50 deba., part of aseries of which partic ilars have already 
been filed, 





———————EEEE—E—E—E—E 


CITY NOTES. 


Wokiag Electric Sapply Co., Ltd, 


THE directors report that the total revenue for the year ended 
December 31st, 1913, was £17,874, less cost of generation and dis- 
tribution of electricity and management £9,752, leaving £8,122 
plus £596 brought forward, and income-tax accumulations £140, 
making a total of £8,858. Of this sum there have been paid : — 
Interest on debenture stock, £2,383 ; interest on temporary loans, 
£566 ; dividend on 6 per cent. cumulative preference shares, £2,609 ; 
leaving £3,390. Oat of this it is proposed to put to credit of depre- 
ciation and renewals fund £1,250 ; reduction of cost of provisional 
order, fire appliances, debenture issue expenzes, share prospectus 
expens 38 and cost of office furniture, £168 ; reduction of cost of free 
wiring, £66 ; placing to a reserve account £350; paying a divi- 
‘dend of 4 per cent. on the ordinary shares, £843 ; and carrying 
forward £622. 


No. of Lamps 
consumers, connected, Revenue, 
1911 PA i . 1,628 70,710 £14,134 
1912 Se oa 1,761 79,717 £15 668 
1918 . ee 1901 88,143 £17,584 


The directors have issued £2,470 44 per cent. debenture stock, 
and £2,002 6 per cent. cumulative preference shares during the 
“year, Owing to the continuous growth of the business, the 
directors are still looking towards issuing further debenture stock, 
and preference and ordinary shares. The expenditure on capital 
account at December amounted to £135,693. During 1913 23 
miles of cable were laid. As shown above, the directors have 
placed £1,250 to the credit of depreciation and renewals fund 
account, which now stands at £13,520, and they have also opened a 
reserve account, tothe credit of which they have placed £350 out 
of the year's profits, 





Continental,—-Norway.—It is reported that a new 
‘company is being formed to acquire the Hoézfossene Waterfalls 
. tituated in Treungen in Telemarken, which are estimated to yield 

about 25,000 H.P, when harnessed, The electrical energy will be 
transmitted to the town of Risdr on the coast, where the promoters 
have an option for the purchase of large sites, suitable for 
- building and shipping purposes, The harnessing of the waterfalls 
“and the construction of the power station will involve a capital 
‘expenditure of more than £200,000. 
It-was recently reported that a Swiss company had made a con: 
‘tract for 10,000 # H.P. per year, which are to be supplied by the 
> Bkiensfjord Power Co., fromthe Aarlifos, as soon asthe works with 
the harnessing of sameare completed. A Norwegiancompany hasnow 
been registered in the town of Porsgrund, a few miles distant from 
Skien, It is said. to be intended to employ the’ energy for steel 
smelting, for which purpose the necessary sites at Porsgrund for 
the erection of a steel works have been acquired. The capital is 
fixed at £14,000, and the directors are Advocat Knagenhjelm, 
Engineer A. Christiansen; both Norwegians, and Engineer Ullman, 
a Swiss citizen. 
- Honcary.—Mesers. Ganz & Co., of Buda-Pesth, report a profit of 
£34,251 for the last financial year. The dividend is being reduced 
from 7 to 6 per.cent, pa : 


Montreal . Light, Heat and Power Co.— The 
directors have declared a dividend.of 2} per cent., being at the 
tate of 10 per cent. per annum ‘for-thé quarter ending 30th inat. 





Weston-super-Mare and District. Electric Supply 
. 7 3 3 Co.. Ltd, 


Mr. G. J. SoMERVILLE (Chairman) presided on April 15th, at 
the offices of the Electrical Federation, Kingsway; over the 


. 16th ordinary general meeting. 


The CHAIRMAN, in moving the adoption of the report, said 
the year had been a good one and the dividend on the ordinary 
shares was an increase from 24 per cent. to 4 per cent. ‘The 
progress made during the current year was atisfactory and 
the three days’ holiday traffic was £29 in excess of the three 
days of last year. . 

. E, R. Soastes seconded the motion and the report was 
adopted. 


The directors’ report showed that the total capital expendi- 
ture at 8lst December amounted to £129,856. The working 
accounts for the year showed a credit balance of £5,142 from 
electricity supply, £5,264 from traction, and £54 from sundry 
receipts, making a total of £10,460. Deducting administration 
and general expenses, £1,483, debenture and other interest, 
£2,310, and placing £1,500 to renewals account, there was a 
balance of £5,167, which with £425 brought forward made a 
total of £5,592. The directors propose to place to reserve 
account £1,000, to amount written off ‘‘commission and dis- 
count on shares and debentures issued’’ account £390, to 
dividend on the 6 per cent. preference shares £2,400, to divi- 
dend at the rate of. 4 per cent. on the ordinary shares £1,400, 
carrying forward £403. : 

The installations connected to the mains at 3lst- December, 


.1913 (excluding the traction section), represented the equiva- 


lent of 37,125 lamps of 8-c.p., an increase of 2,475. The num- 
ber of consumers during the year increased from 456 to 505 
The total revenue for the year showed an increase of £59, 
and the expenses an increase of £99, the net result being an 
improvement of £495. The gross receipts from the traction 
section amounted to £8,824, showing an increase of £1,597 
compared wita the previous year, due principally to the favour- 
able summer weather. The expenses amounted to £3,560, 
leaving a balance of £5,264, an increase of £1,373 compared 
with 1912. The units sold were 566,270 as compared with 
493,534 in 1912; and the tramway passengers carried were 
1,342,753 as compared with 1,115,265, the receipts per pas- 
senger improving from 1.50d. to 1.54d. There are 12 cars and 
the route mileage is 2.92m. 





Taunton Electric Traction Co., Ltd. 


Mr. G. J. Somervitte (Chairman) presided on April 15th, at 
the offices of the Electrical Federation, over the eleventh 
ordinary general meeting, when, on the motion of the Chair- 
man, seconded by Mr. Stace, the following report was for- 
mally adopted :— ; 

During the year £18 3s. 3d. has been expended on capital 
account which, at December, 1912, stood at £31,200. The 
total receipts for the year, including £32 brought forward, 
amounted to £2,776, and after deducting all expenses, deben- 
ture interest and a provision of £100 for renewals, there is 4 
balance of £30 to be carried forward. 


Mies OPex— 1912. 1913 
Route Miles 1.66 1.66 
Single Line 1.31 1.81 
Double Line 0.35 0.35 

Passengers carried = a . 581,286 660,356 

Average Receipts per Passenger 0.99d. 0.94d. 

Average~ Expenditure per Passenger 0.98d. 0.90d. 


Proportion of Expenses to Receipts, per cent. ... 99 96 
Cars in Stock wee ese ove eee ove 6 6 


Johnson & Phillips, Ltd.—The directors’ report for 
the year ended December 31st, 1913, states that the profit on 
trading accounts, &c., after making provision for bad and doubtful 
debts, and after charging to revenue upwards of £7,000 for 
maintenance of buildings, plant, &c., amounts to £33,176 plus 
£3,315 brought forward. The following are to be deducted :— 
Remuneration of directors, auditors’ and trustees’ fees, £1,853 ; 
interest on debenture stock to December, 1913, £6,440 ; reserve r¢ 
debenture sinking fund, £6,477 ; interest on second debentures to 
‘December, 1913, £2,500; depreciation on machinery and plant, &c., 
£6,156 ; interest on loan, £309 ; carrying forward, £12,755, The 
annual meeting was held yesterday. 


United River Plate Telephone Co., Ltd.—The 
directors recommend a final dividend of 5 per cent. on the ordi- 
nary share capital, making, with the interim dividend 8 per cent. 
for the year, leaving to carry forward £6,357, 


Kalgoorlie Electric Power and Lighting Corpora- 
tion, Ltd.—The directors have declared a dividend on the prefer- 
ence shares at the rate of 4 per cent. per annum for the six months 
ending March 31st, 1914, payable May Ist. 


Rees Roturbo Manufacturing Co., Ltd,—According 


to @ financial daily the accounts for 1913, after providing for 


interest on loans, show that a credit balance of £487 brought 
forward was increased to £2,539, which is to be carried forward. 
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Marconi Wireless Telegraph Co., of America, 


Tue annual meeting of this company was held in Jersey City 
last Monday. The-balance sheet for eleven months ending 
Dea ‘8lst, 1913, then submitted showed a surplus of 
$178,251. 
expenditures during the year, but.it is confidently expected 
that the extraordinary: conditions. which called for them will 
not occur again. In round figures these expenditures aggre- 
gate over $60,000. Further, a large number of orders which 
remained open at the-end of-the year could not be inchuded 
in the account, because while they showed a profit this had not 
then been definitely. ascertained. Since the close of the year 
the majority of the orders have been filled and profits assured 
for the current year. The directors state that the erection of 
the high-power long distance stations is progressing, and unless 
unforeseen cireumstances arise they should be completed and 
open for business early in the summer. A combination of 
circumstances prevented earlier completion. “* Entirely new 
construction problems had to be dealt with, new apparatusand 
new equipment designed and fabricated. We have beén very 
seriously delayed by the manufacturers, who failed in some 
cases to furnish apparatus: and equipment -in time, and in 
other eases the ~ machinery, etc., when completed failed 
utterly to stand the tests which we required, necessitating its 
being rebuilt. The bad weather, which preyailed throughout, 
also seriously interfered with.the erection of steel towers; and 
altogether, many things consvired to retard our plans. As 
to the Pacific Stations, everything seems favourable to’ our 
being able to start service with Honolulu prior to June Ist. 
Nothing much has been done in regard to our proposed 
Philippine Station because of many obstacles which have been 
placed in the way of our securing concessions and rights from 
the United States and Insular Governments. A bill, however, 
has just been passed by the Philippine Assembly, granting us, 
subject to the approval of the Secretary for War, the right to 
erect a high-power station which will work with Honolulu, 
Japan and China, and we hope at an early date to receive the 
approval of the War and Navy Departments enabling us_ to 
proceed with the work of location and _ installation.- The 
Imperial Japanese high-power station, which is being con- 
structed to work in connection with our Honolulu. high-power 
station, is not-yet completed. .... Land has been pur- 
chased at Chatham and Marion, Massachusetts, the former for 
a transmitting station and the latter for a receiving station, 
for high-power work with Norway. The Norwegian Govern- 
ment station also is now under way. Satisfactory arrange- 
ments have been completed with the Western Union Telegraph 
Co. under which connection will be made between its main 
operating rooms in New York, San Francisco, Boston, etc., and 
our new high-power stations in New Jersey, California and 
Massachusetts. These wires will be equipped with the latest 
devices for direct and expeditious exchange of traffic. Inas- 
much as we shall be in competition with the Western Union 
Telegraph Co.,; as well as all other cable companies, for trans- 
Atlantic business, it will be necessary not only for us to influ- 
ence patronage in our favour in-all large cities, but. we shall 
have to keep it coming. Therefore, a business-getting organi- 
sation has been perfected and representatives will be located 
in New York, Chicago, New Orleans and San Francisco, who 
will be in charge of a capable corps of canvassers which will 
keep in touch at all times with the cabling public and inform 
them of our superior facilities and reduced rates.”’ 

“This company is arranging to construct-several high-power 
stations along the Alaskan Coast and in the interior, and steel 
has already been shipped for stations to be constructed at 
Ketchikan and Juneau for commercial business with Seattle 
and Astoria, Washington. ‘There are good prospects for. good 
business. We are in negotiation with the Cuban Government 
to take over and operate on a joint basis several wireless 
stations which that Government has been maintaining inde- 
pendently.” 





Indo-European Telegraph Co., Ltd. 


Tue directors report that the carrying capacity of the com- 
pany’s system has been materially increased by the addition 
of a through wire from the Russo-German frontier to Teheran. 
This is linked up with a new wire through Germany, con- 
necting with a corresponding new conductor in» an Anglo- 
German cable across the North Sea, and will shortly be con- 
nected beyond Teheran with a new wire between Teheran and 
Karachi, to be provided by the Indo-European Telegraph 
Department. The necessary agreements with the British Post 
Office and with the German Government dealing with the 
above arrangements and with other matters are not yet con- 
cluded. The total cost of the erection of the additional wire 
falling upon the conipany is £62,500; of this sum £35,000 has 
already been set aside, and the directors have now- written off 
out of reserve fund the outstanding balance of £27,000. Fur- 
ther funds have been provided for the development of the 
Galletti system of wireless telegraphy. and telephony. ae 
the year 1913 these amounted to ,360, of which sum £5, 

ig represented in the balance sheet by: the holding in the 
Galletti Co., whilst £14,500 has been treated as a cash advance’ 
against the assets of that company. The directors propose to 
provide out of the year’s profits £30,000 which will cover net 
only the cash advance above mentioned, but. also. the further 
sums which have been advanced up to the date of this repert, 


\ 






It was necessary to. make very large and unusual ° 


i 


aecount and other. sources amounts to £172,532,’ as compared 
with £183,411 for 1912, showing a. deerease of £10,879, The 
expenses are, On commercial and general account. £59,968, and 
on-maintenance account £31,473, making a total of £91,441,-as 


Vasc &@ margin. The company's revenue from message 


¥ against £90,974 for 1912, an increase of £467. . The revenue 


account therefore shows a balance of £81,091, which is carried 
to profit and loss account’ 1913, and after deduction of income 
tax paid is reduced to £74,802. To this is added the balance 
of profit for 1912 brought forward of £13,655, and £11,332 
} representing sundry balances which have accumulated curing 
‘this and previous years and are now available, making a tota 


‘ of £99,789. Deducting £20,827 provided for depreciation of . 


the company’s securities to date and the interim dividend of 
£10,625, already paid, there remains. a_ balance available for 
distribution of £68,336. The directors now propose to declare 
j a dividend for. the six months ending 3lst December, 1913,.of 


E 17s. 6d. per share (making with the interim dividend already 





_, The report was edo 


, paid 6 per cent. for. the year) and a bonus.of.20s. per. sharé, 


} 


both free of Income Tax. . They also pro to make the provi- 
sion of £30,000 above referred to for the development of the 
Galletti wireless system, carrying forward £6,461 to the credit 
of 1914.. They .propose further to make a special distribution 
to the shareholders of £12,750, equivalent to 15s. per share, 
out of interest upon certain investments and advance accounts. 
‘This distribution also will be free of Income Tax. The directors 
report the death of Baron Joh. von Berenberg Gosgsler, of Ham- 
burg, a director of the company for 35 years. Mr. Carl Joerger, 
of Messrs. Delbriick, Schickler & Co., Berlin, has joined the 
Board:in the place of Mr. L. Delbriick of the same firm, whose 


death was reported last year. 





i 
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Indian Electric Supp’y and Traction Co., Ltd. 


THE annual meeting was held on April 16th at the offices, 
Orient House, New Broad Street, Mr. J. G. B, Srong pre- 
siding. 

The CHAIRMAN, in moving the adoption of the report (see 
Exec. Rev., p. 627), ‘said~ the gross receipts had risen from 
£8,499 to £10,161, and the balance carried to the balance sheet 
was £5,226 against £4,955 for 1912. Interest charges had risen 
from £2,608 to £3,600, owing to the whole of the new deben- 
ture stock now bearing interest. Since the date of the last 
report an additional £5,000 of debenture stock had been placed 
to provide further working capital, and to meet the growth 
of the company’s business. It was anticipated that this ex- 

nditure, would bring an adequate return to the company. 

‘hey had. practically concluded a contract with the munici- 
pality, under which they provided lamps, mains, etc., for an 
extended system of street lighting, and the supply of power 
for municipal purposes, and they waived all track rent for a 
period of fifteen years. Satisfactory terms had been arranged 
as to the revenue they were to receive from this source. 
During~the past year the company had received no benefit 
from the economiser, condenser and new chimney, and conse- 
quently the consumption of coal on the existing plant had 
been excessive, thereby adding considerably tothe cost. of 
production. Since the accounts were closed, they had received 
advices from Cawnpore which already: showed’a considerable 
reduction in the amount of coal consumed per unit.--The 
additions to the plant were now working, and they antici- 
pated that there would*be a further marked improvement in 
working costs resulting therefrom, apart from the ordinary 
expansion of the business. With regard to the: short line of 
tramway which they worked, the position ‘was practically un- 
changed, and they could see no encouragement to extend the 
system. ‘ 

Mr. K. A. Scorr Moncrigrr, in seconding the motion, re- 
ferring to the new plant which had been installed, said that 
as he anticipated would be the case when he addressed the 
shareholders last year, no benefit was shown in the present 
accounts. In fact they had been at a disadvantage because 
their business in Cawnpore increased so rapidly that. -they 
were compelled to work: the boilers and other plant. in an 
uneconomical fashion, and they actually-did worse as regarded 
coal consumption ‘in 1913 than in the previous-year. From 
advices which they had received the result of the working of 
the new plant'in the early part-of the present year showed a 
marked improvement; but 1t would be a mistake if he were 
to attempt a forecast of what the actual result was likely to 
be for the year, because they had got to go through the hot 
weather, which, as regarded the condensing plant, was the 
most difficult time. - With regard to the business. in Cawn- 
pore, he was pleased to say that it. was showing.a steady and 
regular increase. The total.connections to the mains were now 
57,580 30-watt lamps as compared with 45,507. for--the year 
1912; an increase of 26 per cent., which included an addition 
of 36 motors. The increase‘in units.sold was 46. per cent., and 
1912 showed a similar increase over 1911. The average price 
received per unit sold Spain showed a ‘reduction—from’2.33d. 
to 2.05d.—a decline of 12 per cent., due to: the i ssed Out- 
put for power purposés compared with: lighting: .The result 
of-their work in.-Oawnpore showed’ an increase in..profit of 
20 per cent., ‘and there was no doubt« that ‘with the .savi 
they expected to .make in coal ‘they. ought to show an im- 
provement on that hare for the’ current year. > =.” 
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‘Direct United States Cable Co., Ltd. 


THE annual meeting was held at Winchester House, E.C., Sir 
James PeNnpgR, Bart., in the chair. 

The CHAIRMAN, in proposing the adoption of the report (see 
Euec. Rev., p. 667), said they had received the rents prescribed 
under their lease with the Western Union Co. and had paid a 
dividend at the rate of 4 per cent. per annum. They had suf- 
fered the misfortune of having had the main cable interrupted 
in-deep' water twice since the lease was entered into with the 
Western Union Co., and the cost of those repairs had amounted 
to a very large sum. As a result they had inserted a length 
of 425 miles of new cable of a much improved type, and the 
insertion of so long a stretch affected theitreserve fund in this 
way—that it was possibly not so necessary to maintain the 
reserve fund at the same figure that they had aimed at in 
the past. At the same time,the directors had always held 
the view that it was in the best interests of the shareholders 


that the reserve fund should be maintained at such a figure’ 


that; should it be necessary, the main cable could be replaced 
at any time, and in pursuance of that policy, looking at the 
heavy éxpenditure of the last two yétrs, they had: felt it 
advisable to withhold: the bonus that they had been able to 
recommend in previous ycars. They were hopeful that the 
main cable would not bé again interrupted for many years to 
come, and ‘that they would ‘be ablé to resume ‘payment of 
bonus. Ih the meantime. he was confident that the share- 
holders would approve the’ -policy-of the board: — The insertion 
of the new and better type of cablé“had-materially improved 
its working capacity, and he was able to inform them that the 
traffic that was now being carried over the cables by the 
Western Union Co.:was enormously in excess of that carried 
in previous years.. Their reserve fund now stood at £481,490, 
of which roughly £373,000 was represented by investments and 
cash and £78,000 by cable on hand, ~The directors had thought 
it advisable to have a long lehgth of*cable manufactured in 
order that they might be prepared at any time to execute 
repairs that might be necessary without delay. They had 
an’ opportunity of obtaining that cable at a low price, and 
they: believed it-was their duty ‘to put themselves in the posi- 
tion’ of being ‘able to ‘carry out the terms of their lease: with 
the Western Union Co., and to effect repairs to the cables 
within as short a time as possible when they were interrupted. 
To‘do that they had to dispose of some of their investments, 
and in consequence of the depressed conditions of the markets 
they. had to write off £5,971. As against that, however, it 
must’ not be “forgotten: that large sums had from time to 
tinre been credited to the company in the form of profit made 
on“the sale of securities. Many questions had arisen between 
the company and the Western Union in connection with the 
lease; and-in ‘the, autumn of last year the Secretary visited 
the stations and property in Newfoundland, Canada, and the 
United States and performed useful work in clearing up those 
matters. Within the last few weeks they had had the pleasure 
of meeting Mr. Newcomb Carlton, who had. just been elected 
President of the Western Union Co., and he was glad to be 
able to. state that their relations with that company were of 
the: most. friendly and amicable character, and, as far as they 
could foresee, they had every reason to anticipate that the 
Western Union'Co. would continue to regard their arrange- 
ment with them,as being as satisfactory to the Western Union 
asit was to themselves. 

Mr. H. C. B. UnpERDOWN seconded the motion, and the 
report-was adopted without discussion. 





Brush Electrical Engineering Co, Ltd. 


Mr. E. Garcke presided at the offices of the Electrical Federa- 
tion, Kingsway, on Monday, over the annual meeting. 

The CHAIRMAN, in moving the adoption of the report (ELEC. 
Rev-, p.-666), said the operations of-the company during the 
year resulted in a profit of.well over. £20,000 after providing 
for the maintenance of plant and buildings and after deduct- 
ing all debenture interest. This result was due mainly to the 
extraordinary efforts exerted. by their managing director and 
his able. staff, and they .were very grateful to him, and the 
shareholders were to be congratulated that after a long story 
of: adverse fortune they had been able to produce a favour- 
able report. The year had been a strenuous one, but they 
had -had .the satisfaction of knowing they had been on the up 
grade instead of the down grade, and with that incentive their 
efforts had-been less harassing than for some years past. It 
was -satisfactory also that the profit was not due in any way 
to. windfalls, but.had been earned in the ordinary manufac- 
turing-and trading business of the company. Happily they 
had. been- free from labour troubles. im their. works, although 
some of their neighbours had suffered. from local. strikes, the 


settlement of which they, as-:members of the local Engineering ‘| 


Employers’ Association, had been ableto- shape... When he 
addressed them last year he explained: that: the scheme for 
-the reduction of capital which was approved in 1912 by. a 
committee ‘representing the.shareholders-and: other interests 
had been in-abeyance, as there did not appear. to be any. useful 
purpose to be seryed.in proceeding to give effect ‘to the scheme 
until they were at least paying their way. They now pro- 
posed to proceed with the scheme and apply to the Court for 
the necessary sanction. The effect of that scheme, they would 
remember, was to reduce the preference shares to the nominal 


ose 





value. of 7s. each and the ordinary shares to the nominal 
value of 5s. each, both classes of shares to rank alike and be 
converted into one common denomination. This would enable 
the amount standing to the debit of profit and loss account to 
be extinguished, and they would then be in a position to 
divide the profits which might be earned in the future. There 
-was very little to’be said on the account, and that little was 
satisfactory. The general charges showed a reduction from 
£19,470 in 1911 to about £17,000 last year—a reduction of 
about £2,500. In the balance sheet the only item to which 
he need call attention was the reduction in the amount owing 
to creditors which, he was glad to say, had been reduced by 
as much as £38,000, thus showing that not only had the com- 
pany made profits, but it had strengthened its financial posi- 
tion. With regard to the work of the year generally, he might 
say that in all, departments they had been fairly well occu- 
pied, and that the prices obtained for their productions had 
been better, although in many cases they were still too low 
having regard to the difficulties of the business and the inevit- 
able large working expense. One of their principal lines of 
manufacture was that of turbo-generators, and the company 
had received its share of. orders which had been placed for 
this class of plant during the past year. The markets for 
turbines continued. to develop, and the demand was likely to 


increase in the future. It was in anticipation of this demand’ 


that they acquired the manufacturing rights of the Ljung- 
strom turbine, for which they expected a ready: sale in sta- 
tions. where economy of steam consumption was-of special 
importance.’ They had made: good progress in’.their arrange- 
ments for: the manufacture of the Ljungstrom:turbine, but 
naturally: the preparations for. turning out a+ new design 
embodying many special features had taken time. However, 
he was: able to report that the first set of their own manufac- 
ture had: been completed and the test showed very. satisfac- 
tory results.. Other sets on order were well advanced, but to 
enable them to develop the business in this line to the best 
advantage to cope with the expected demand, they would have 
to spend some money for special tools and also for stocking 
certain parts, so that reasonably early deliveries could be 
guaranteed. They had one or two alternative methods for 
dealing with the situation under consideration, one of which 
would no doubt provide a satisfactory solution. On the rolling 
stock side of their business they had been pretty busy and 
had carried out important. contracts for railway stock for the 
underground railways of London, the Great India and Penin- 
sular Railway, and other railways. They had also turned out 
a large number of motor omnibus bodies for the principal 
London and provincial companies. This was a class of work 
for which their long experience as builders of tramcars and 
horse omnibuses and similar vehicles peculiarly fitted them, 
and was one in which they had already established a good 
reputation. A gratifying feature had been the revival in the 
demand for electric tramcars, of which they had had a fair shara 
of orders during the past year. With regard to the current 
year he was glad to say the orders on their books were well 
up to the average; and although there were some indications 
of a falling off in trade generally, he was hopeful that in their 
business the demand would be maintained and that they 
would continue to make satisfactory progress. 

Mr. B. S. BroapHurst seconded the motion and the report 
was adopted without discussion. 





Cork Electric Tramways and Lighting Co., Ltd. 


TuE directors’ report for the year 1913 states that the receipts 
were £60,135 and the expenses £37,524. After adding £1,261 
brought forward and deducting interest on debentures £4,600, 
there remains a balance of £19,273. Of this amount £6,163 
was paid for the dividends on the.5 per cent. cum. pref. 
shares, £6,500 was added to reserve for depreciation and re- 
newals, £1,807 written off, and there is to be paid a 3 per 
cent. dividend on the ordinary shares, requiring £3,450, and 
leaving £1,352 to carry forward. The hghting and power busi- 
ness again shows satisfactory progress, agreements for 136 
connections being concluded during the year. The additional 
connections epreenne a total gain of 212 Kw. as against 225 
KW. in 1912. The lighting and power receipts were £1,894 in 
excess of the previous year. The traffic receipts also show an 
increase of £716, this being due to the exceptionally fine 
summer of last year. There is a small decrease in the other 
revenue items. The expenses were £1,928 in excess of 1912, 
chiefly owing to the enhanced price of coal, heavier mainten- 
ance charges for permanent way, third party accident claims, 
and contributions under the National Insurance Act. The 
capital expenditure during the year amounting to £9,450 has 
been ‘mainly for house services and cables and an additional 
1,000 Kw. generating set required to meet the increasing 
demand for lighting and power. One of the original 225 rw. 
generating sets has been dismantled and the cost of same, 
together with the cost of five permanent way loops which 
have been dispensed with, have been written off: out of the 
reserve for depreciation and renewals. : 











7 —— Traction. Lighting and power. 
* : 8-c Pp. lamps. 
Miles Passengers Average Car- No. of No. of (equiv) 
Yaar, oven, curried. fare. mileace, cars, cust»ymers, connected. 
1911 .. 989 6,896,523 1074, £91417 85 2,389 155,533 
1912... 9°89 5,695,103 1:06d. 898,153 3835 2,529 163,774 
1913 9°89 6,864,339 106d. 893,594 35 2,665 170,926 
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Anglo- Argentine Tramways Co,, Ltd. 


TueEdirectors; in their report, give the result of the working for 
the year 1918 as follows :— Gross receipts, £2.963;192, less working 
expenses (which include various itéms amounting in the aggregate 
to: £150,000 carried to depreciation rénewals- reserve, in addition to 
£347,651 expended on,ordinary maintenance), £1,969,161, leaving 
£994,031, plus interest on investments and deposits, £20,084, 
transfer fees, &c., £558,-and £9,254 brought forward, meking 
£1,023,926, Interest and charges amount to £791,130, and are 
male up as follows :—To annuity to City of Buenos Ayres Tram- 
ways Co. (1904), Ltd., £70,660 ; 4°per cent. debenture stock interest, 
£174,060 ; 44 per cent. debenture stock interest, £77,480 ;°5 per 
cent, debenture stock interest, £215,303 ; interest in London on 
temporary loans and payments received in respect of share capital 
before allotment, £7,108 = £473,946, less interest on works in 
course of construction. charged to capital, £98,863, leaving 
£375,083 ; sinking funds for redemption of debenture and share 
capital (4 per cent. debenture stock, £24,295 ; 44 per cent. deben- 
ture stock, £3,645 ; share capital first and gecond preference and 
ordinary, £3,947), £31,887 ;. first preference dividend, 54 per cent., 
£176,000 ; second preference dividend, 54 per cent., £137,500 = 
£791,130. The interim dividend on ordinary shares for half-year 
ended June 30th, 1913; absorbed £100,000, leaving £132,796. -Out 
of this balance the directors now recommend that £119.375 be paid 
as @ final dividend for the year ending December 81st, ‘1913, which 
with. the £100,000 paid as-interim dividend is equal to 6? per cent. 
on the total iseued ordinary share capital of £3,250,000, leaving 
£13,421 to be carried forward. t 
Subways.—The first subway line, Plaza Mayo to Plaza Onde, 
where, at the terminus of: fhe Bnenos Ayres Western Railway, a 
joint underground station has been constructed, was opened to the 
pubiie on December 2nd, 1913,:a:distance of:2 miles 820 yartls. The 


~work in connection with the construction of the extension of this 


line to Caballito, where it will come up to the surface, is being 
rapidly pushed forward, and it is hoped will be opened for traffic 
for the whole distance in August. 

Arrangements have been made whereby 150,000 orijinary shares 
of £5 each have been taken up by the present’ owners of the 
ordinary share capital. 

The directors have thought it desirable to charge the 12 per cent, 
municipal tax to the revenue of the year in which the-traffics on 
which it is caloulated are received, although the tax is payalle onlyin 
the following year. As thischange of method would onthisoccasion 
have the effect of debiting revenue with two years’ tax, that of 
1912 and 1913, the amount -for 1912 has been charged to reserve, 
and the amount for 1913 to revenue, and the ordinary shareholders 
have provided the amount taken from reserve in order that the 
fund may not be reduced. The board have to announce the deaths 
of three-of their colleagues, Mr. Victor Fris, president of the 
Société Financiare de Transports et d’Entreprises Industrielles, 
Brussels ; Mr. T. Frame Thomson, the deputy-chairman ; and Mr. 
E, A. Lazarus-Barlow, for 15 years a member of the board. There 
three vacancies: have been filled by the election of Mr. Léon Cassel, 
Mr. W . F. Hamilton, K.C., and Mr. G, A. Touche, M.P. . 

The manager makes a full report on the work of the year, which 
was worse commercially than 1912. 


CoMPARATIVE TaBLg, 
Receipts Expenses Cars 
Expen- Passengers Miles permile permile in 
Year. Receipts, diture, carried. run, run. = run, stock, 
£ +2 


; a. da. 
1911 2,681,826 1,728,928 299,154,885 . 46,019,828 1373 8386+ . 2207 
1912 2,778,802 1,824,021 816260057 47,765.667 18°96 849+ 2,667 
1918* 2,968,101 1,969,161 ~842,140,422 60,872,935 13°98 88+ 2556 


* Includes one month’s working of first section subway. + Does not 
include orédits or debits to depreciation rene wal funds. 





Oldham, Ashton and Hyde Electric Tramway, Ltd, 


THE annual meeting was held on Friday last at Electrical Federa- 

tion Offices, Kingsway. ; : 
Mr, E, GARCKE presided, and moved the adoption of the repott 

ee ELECTRICAL REVIEW, page668). This gave the following 
gures :— ' 


4 1912, 1913, 
Route miles a a Bee a a3 a. 9m. 14. 9m. 1f. 
Passengers catried - oy os nt -. 6,075,451 6,296,971 
Average receipts per ppssepger .. os J 1°32d, 181d. 
Average working expenditure per passenger “84d. "82d. 
Proportion of expenses to receipts... Se 68% 63 %; > 
Care in stock »flgg 2 * 46 - 46 


Mr. J.: Vincent KITCHENER: seconded ‘the motion, and the 
Teport was adopted, 





Provincial, Cinematograph Theatres, Ltd.—The 
directors’ report for 1913 shows excellent progress enabling a final 
dividend of 74 per cent. to be paid on the ordinary shares, making 
20 per cent. for the year. It is stated that during the last three 
months the business has been greater than at any previous time 
in the company’s existence. 


Calcutta. Electric Supply Corporation, Ltd.— 
The number of units delivered to consumers, during the four 
wecks ended February 27th, 1914, amounted to 996,753, compared 
with 790,198 units in the corresponding four weeks of 1913.. For 
the four weeks erded March 27th, 1914, the figures are :—-1,125,083 
Units, compared with 890,782 in 1914, 


Launceston and District. Electric Supply Co., Ltd. 


THE. annual meeting was held on April 7th, and the report (see 
ELECTRICAL REVIEW, page 667) was adopted. Mr. R. B. Rogers, 
who presided, said. that. there should ‘be a much larger balanca 
available next year, when they would commence to build up a 
fund for depreciation. The capital invested in the concern was 
now £9,000.. After the experience gained during the year 1913, 
with dearer coal and insurance and higher wages, they suggested 
that, as from midsummer, the lighting rate be raised from 5d. to 
6d. per unit, the power rate remaining unaltered at 3d. With very 
few exceptions, 6d. was the usual rate charged in the West of 
England, in most of the smaller towns and some of the larger 
ones. The chairman spoke highly of the services of the engineer 
(Mr. Willey) and his staff. Mr, Willey’s term of engagement came 
to.an end next September, and they regretted that he had secured 
another appointment. _ , F 

Mr. W. H. Symons, the vice-chairman, also referred to the 
propored increase in .price.' He said that, on comparison, they 
found that every town in. Devon of anything approaching 
the size of Launceston charged 6d. or 7d. per unit for their 
electric light, whilst in. Cornwall there were more above than 
under. He found, too, that in several places in the suburbs 
of London, where they -had populations of from 50,000 to 
70,000, the price waa 6d. per unit. He felt. the time had 
come when they must, in justice to. their shareholders. and 
to. others as. well, work this as a commercial, and, not a philan- 
thropio undertaking, and they considered that with a judicious use 
of the electric light on the part of the consumers, the price would 
compare very favourably with the price of gas. 





Oriental Tele} hone and Electric Co, Ltd, 


THE directors’ report for the year ended December 31st last states 
that including £33,335 brought forward from December 31st, 
1912, and after deducting the interim dividends, paid November 
Ist:last, on the preference and ordinary thares, ‘and makirg the 
necessary provision for redemption of the debenture stock and 
other charges, the amount to be dealt with is £65,213. The 
directors recommend a final dividend of 3 per cent, (less income- 
tax) for the year on the preference shares, requiring £1,500; a 
final dividend of 6 per cent. (free of income-tax) cn the ordinary 
shares, making. 10 per cent. for the year, requiring £10,759 ; trans- 
ferring to reserve account £5,000 ; to staff pensicn fund. £2,000 ; 
and carrying forward £45,954. The company’s. own ex: hanges ali 
show increased revenues, and the number of new subscribers has 
reached a record during the past year; similar increases in both 
subscribers and revenve have also been recorded by all the sub- 
sidiary companies. The Bombay Telephone Co., L'd., have increased 
their dividend from 10 to 12 per cent.,.and the Bengal Telephone 
Co., Ltd., their dividend from, 6 to 7 per cent.. The Telephone Co. 
of Egypt, Ltd., and the China and Japan Telephone and Electric 


Co., Ltd., have paid. their previous rates of 10 and 5 per cent. re- 


spectively. To meet increasing business, considerable extension 

and reconstruction work is in progress at Singapore, the effect of 

which will, it is hoped, show an important improvement in the 

revenue at that branch during the current-year.. The new pre- 

mises of the company in Fort: Louis, Mauritius, are approaching 

completion ; subscribers continue to join the Central Exchange in 

good numbers, and a small sub-exchange has been opened at Rore 

Hil). The directors have purchased during the year £7,930 of* 
Consols, bringing the holding up to £20,000. 





Willans & Robinson, Ltd.— For the year ended 
December 31st, 1913, the directors report a net profit of £8,782, 
after payment of debenture interest, provision for depreciation of 
stocks, and the proper upkeep of Queen’s Ferry Works. Warrants 
are being issued on 30th inst. in respect of the dividends on the 
“A” and “B” preference stocks, and also in respect of the interest 
on the outstanding funding certificates. A dividend at the rate 
of 10 per cent. per annum is recommended on the ordinary shares, 
leaving a balance of £1,679. In view of the large amount by 
which the Rugby plant and premises were depreciated during the 
year under review in connection with the share capital reduction, 
the directors consider. no need.exists for further provision in these 
accounts, The year's operations were adversely affected by a 
strike in the foundry, which, in itself, covered a» period of somu 
three months... Important contracts for both .steam turbine instal- 
lations and -Diesel oil engines were concluded during the year, and 
the: business.in hand for these .classes of machinery and in other 
lines _is _ promising. .The mecting will be held at Rugby on 
April 30th. j : ds 

Ramsgate and District Electric Supply Co., Ltd. 
—The directors’ report for 1913 shows thatincluding £762 brought 


“forward the gross profits au:cunt to £4,454; and after allowing for 


interest at the rate of 5 per cent. per annum on outstanding 
accounts due to the contrsctors, there is a balx, ce of £3,034. 
After declaring a dividend of 5 per cent., and placing £1,000 to 
the ‘reserve account, £1,034 remained to be carried forward. 
During the year 3,916 ordinary shares were issued and fully 
paid up. ~ ; 

Telephone. €o. of Egypt, Etd,—The directors re- 
commend a dividend of 6 per cent. (6s. per share), free of. income- 
tax, on the preferred. and .ceterred. ehares for the half-year to 
December.31st, making. 10 per cent. fcr the year. . £142,242 is to be 
carried forwaid, 
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Bromley Electric Light and Power Ce., Ltd.— 
Mr. F. E. Gripper presided at the annual meeting held recently. 
He said that the company was making steady progress. The lamp 
connections had increased by nearly 8,000, which was 7 per cent. 
Sale of current increased by £450 or 3 per cent, ‘Costs advanced 
by £366. They had reduced the price of current for heating and 
cooking to 14d. per unit, and a demonstration given two or three 
months ago had produced very satisfactory results. Their shares 
in the Chislehurst Co. only paid them 3 per cent. this year as com- 
pared with 4} per cent. last year, this being caused by lessened 
consumption in large houses which now used the metal-filament 
lamp. They were able to recommend 7 per cent. dividend, an 
increase on the figure which they had pa‘d for many years, namely, 
6 per cent. They had set aside to general reserve £4,000, making 
that fund £42,000, or over 30 per cent. of the entire capital. 


City Electric Light Co. (Brisbane), Ltd.—In their 
report for the year ended January 81st, 1914, the directors state 
that after making additions to the franchise and purchase sinking 
fund, accident insurance fund, and renewals, replacements and 
contingencies account, and also writing cff £3,000 from the Ann 
Street station, there remains a credit balance £18,994, plus the 
balance brought forward making £20,447. An interim dividend 
was paid in September amounting to £9,342, and further dividends 
were payable on March 18th of 3 per cent. on the preference shares 
and 6} per cent. on the fully paid ordinary shares, and 6} per cent. 
on the contributing sheres. The balance remaining to be carried 
forward is £1,268, Although the capital expenditure has increased 
during the year by about £30,000 for additional plant, no return 
has been yet received from it. As this plant is almost completed 
the directors expect to receive the full benefit in the near future. 


Bell Telephone Co. of Canada.—The gross earn- 
ings for 1913 amounted to 8,850,400 dols., an increase of 1,212,100 
dols, After deducting expenses and writing off 1,680,000 dole. 
against depreciation there remains a net revenue balance of 
2,215,300 dols, an improvement of 335,100 dols. The dividends, 
amounting to 8 per cent. require 1,289,800 dols., leaving a surplus 
of 503,700 dols. ; 49,100 dols, has been transferred to rererve, ard 
454,600 dols. added to surplus brought forward from 1912, gives 
a total of 907,800 dols, to be transferred to the 1914 account. 
30,918 subscribers have been added during the year, the total 
number of telephones now in use being 223,666. 7,977 miles 
of wire were added to the long-distance system in 1913. 


isle of Wight Electric Light and Power (o., Ltd. 
—The annual meeting was held recently at Ryde. Mr. F. E. 
Gripper presiding. The chairman said that 8,(00 33-watt lamps 
had been added, and the receipts from sale of energy had advanced 
by £452, which was less than they might have expected from the 
increase in lamp connections—the metal-filament lamp was the 
cause. The coal bill alone was £478 more than for the previous 
year, and the result was £179 less profit. After paying debenture 
interest, &o., they had £1,128 more than last year to deal with, 
and recommended a dividend of 24 per cent., as against 2 per cent. 
a year ago. A steady improvement in the businers was in 
prospect, 


_Birkdale District Electric Supply Co, Ltd.—The 
directors’ report for 1918 states that. the capital expenditure 
account has been increased by £3,209 to £45,049, The revenue 
was £6,475, an increase of £154. The directors recommend-a 
dividend of 9 per cent.on the ordinary shares, carrying forward 
£315. A new 350-Kw. steam-driven set has been installed, and a 
new boiler is on order. 

Brazilian Traction, Light and Power Co., Ltd.— 
The directors have declared a dividend of 14 per cent, on the 
ordinary capital stock, 














STOCKS AND SHARES. 


Tuesday Evening, 
THE Stock Exchange seems destined to misfortune, and one thing 
after another dogs the footsteps of business to such an extent that 
confidence is waylaid, hope frustrated, and cheerfulness well-nigh 
pulverised. 

On this evening of writing it is Mexico which is playing the 
part of bad fairy to the markets at large, the Stock Exchange 
straining its ear to catch the first sound of fighting between that 
country and the United States. The life of the Austrian Emperor, 
too, is declared to be hanging in the balance; and though he is 
an old, old man, the actual event itself would probably disturb 
European politics to a mild extent. These are two of the principal 
considerations weighing down markets, prices and bullishness, 
Fortunately, they have only slightly affected the departments with 
which these notes deal in particular, Mexican issues excepted. 
Most Mexican securities are flat. 

To hands more clever and technical must be left the-analysis 
of the report presented to the London County Council by Messrs. 
Merz and McLellan on the subject of London’s electricity supply. 
It is only with the influence upon the Stock Exchange market that 
this column is concerned, and this can be stated as favourable, 
There is diversity of opinion as to whether, after all, the existing 
state of affairs were not better left undisturbed, but the principal 
conseneus of opinion certainly appears to lie with thoee who claim 
that Londen ought to be supplied with ita electric power through 


the agency of one central undertaking or body, which ought to be 
some other than the London County Council. That something will 
be done is accepted as manifest, and this is bailed as a bull point 


- for the market, since any arrangement at all is expected to advan- 


tage the companies, Prices of the shares, therefore, keep firm, 
City and County Ordinary showing small losses, The depression, 
in markets all round, passes.over electric lighting quotations, and 
cnce again the sellers are in the position, in many cases, of 


. being able to obtain something better than the middle prices if they 


wish to realise. 

The Home Railway market has been glum. Prices having gone 
done on the trouble which broke out on the South Yorkshire coal- 
fielde, not only failed to recover when that difficulty was settled, 
but receded still further, the depression in Consols being the 
principal contributory factor. Metropolitans and Districts 
weakened, and Underground Electric issues lost a little of their 
previous sharp riees. The Income Debentures are 14 down. 

Rumours, as curious as they are vague, are in quiet circulation 
to account for the recent pronounced strength in the shares of the 
Underground Electric Railways Company. The London General 
Omnibus Company, it is patent to all Londoners, is doing a may- 
nificent business, but the traffic receipts, good as they are, scarcely 
appear to be so remarkable as might be expected. It would be 
possible, of course, for the company to work some of the most 
psying routes by means of the buses of concerns allied to it, 
thereby in some degree dieguising the full measure of its own 
prosperity ; though probably this theory would not have been put 
forward at all had it not been for the fact that fhe. ‘bus company’s 
receipts do not seem as imposing as might. have been suppored, 
Apparently there is a strong party accumulating the £10 shares ; 
and while the offering of sdvice as to such speculative things as 
these shares lies outside the province prescribed here, it may per- 
heaps be no offence to suggest that:holders of these shares should 
by all means keep them, since in days to come they may do 
better out of them than they can at present. By the se 
token, London and Suburban should benefit indirectly ; in faci, 
the whole of the group might be expected to share to a larger or 
smaller extent in the abounding prosperity of one of its members, 
The Central London Assented stocks have each gained a point. 
London United Tramways Debenture stock, however, weakened to 
60, and Metropolitan Electric Trams First Debenture stock is a 
little easier. 

Brazilian and Canadian conditions remain none too happy, and 
they are reflected in falls in such things as Shawinigan Water, 
Canadian Generals, Montreal Light and Power, Rio Tramway 
bonds, and soon. Montreal shares stand at a figure at which it 
requires little demand or supply to move the price five points at a 
time. This week it is Supply that has been the more prominent, 
Adelaide Supply Preference shares are better, rising } to 54. No 
change has occurred in the nominal quotation of Vera Croz 
Debenture stock, although, of course, it is doubtful whether any 
reasonable amount could be sold at the existing quotation. Anglo- 


_ Argentine Tramway Debenture stocks are good on a report showing 


further remarkable progress. 
The Telephone group is quietly firm, with small rises in Eastern 


’ Ordinary, Eastern Extension shares and Anglo-American Telegraph 


Preferred. Marconi’s, however, developed fresh flatness, following 


‘ upon the fall brought about by the unsatisfactory results achieved 


‘ well su 


by the American Company. Stale bulls have been getting out, 
but observers notice that, even so, the market seems to be none too 
lied with shares. West India and Panama fell 4, which 
raises the return on the money to 5% per cent. Globes are a 
little easier. The Indo-European Company has declared its regular 
dividend, making 13 per cent, for the year ; this rate has been 
maintained since 1904, and the distributions are made free of 
income-tax. The shares rose 10s. Oriental Telephones are 
unaltered on the dividend declaration, making 10 per cent. for 
the year. Some people looked for more. 

Brush Debentures are still one of the principal features of 
strength in the manufacturing group, The Firsts have risen 
4 points, the Seconds 2—the demand is due, of course, to the 
progressive report, upon which comment was made Jast week. At 


_ the meeting, the chairman spoke hopefully of a new turbine. The 


disappointment felt with the Babcock & Wilcox dividend of 16 per 
cent., inatead of the 20 per cent. which optimists had hoped for, is 
now subsiding, and the, price has recovered about 28.a share. The 
company occupies a splendid financial position, and the board 
earns commendation from the most austere critic by virtue of ita 
policy of fortifying reserve funds and the like. . 

Small falls occurred in British Aluminium Preference and Dick, 
Kerr Preference. General Electric Debenture stock hardened to 
87 on the heavy over-subscription for the Company’s new issue of 
rhares ; the Ordinary have risen to: 22s, 6d. premium, the Pre- 
ference are about 2s, 6d. premium. An issue of Hendon Electric 
shares was placed, semi-privately, with no difficulty at all, and the 
price has been steadily creeping up. The new South London Pre- 
ference can be sold about 6s. premium,or more, and other new 
isrues in this market are holding their premiums robustly enough. 
The trise in the price of raw 2ubber to 88. a pound attracted s 
little academic attention, but the Stock Exchange market was none 
too certain of the reason for this advance, and prices in the share 
market have moved only languidly. In the Armament section, 


.the allotments of the new Vickers shares are now out, and the 


price for the letters of allotment is 5s. for cash. : 
The heaviest fall in Mexicans has occurred in the Light and 


- Power issues, the Common shedding 2, the Preferred 54, and the bonds 


3 and 2 points for firsts and seconds respectively. Mexico Trams 
dropped 4, Monterey’s 2, and so on. With the crisis more acute 
than ever, prices in the very nature of things have become almost 
nomi é 
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ELECTRIC RAILWAYS AND TRAMWAYS.—HOME. ® 
Stock Closing Rise | Present Stock 
NAME, or |Dividends| Quotations | + or| Yield NAME, or Dividends) Quotations | + or| Yield 
Share, : April 2ist. | Fall |. p.c. Share April 218 ll} p.e. 
* 11912.) 1918, & Bg SRO REO saber nes _ ew ae 4 - * 
th Trams, Pref. Ord. .. eo 1 | Nil} .. _ ee i ondon aes Rauare, 6 . _ ee 

BS Do. 5% Pre Sl es ee ée 1 5 5 i fs, -- |618 4/| London United Trams, 4% Deb. | 100 4 4 — 62 —1 1/690 
Do, 44 b. «- | 100 44) 44) 70 — 75 -- |6 O O]|] Metropolitan Railway Consol... | 100 1 1g | 413— 42} —1 |}3817 0 

Brit. Elec. Trac., 6% Pret. :.| 100 ve | as . = m3 we wa Do. Surplus Lan eo e- | 100 638 — 65 1447 
Do. Do. Deferred ..| 100 ease 64— 3% éa Do. Deb.-.6  «e | 100 — 89 - ($818 7 
Do, Do. % Cum. Pr’f. | 100 6 6 &9 — 92 «- |610 5 Do, Pref. .. ee -- | 100 — 84 o |48 4 
Do, H ge Pr’t,| 100 | 8 | .. | 56 — 59 ee 15 1 8] Do. Con. Pref. ..  .. | 100 80 — 82 - [4 65 4 
~~ — e- | 100 5 6 98 — 95 «> | 5 1 0} Metropolitan District Ord. eo | 100. & oe | 28h— 29 —? Nil 

ay 9 an e- | 100 44) 4 | 79 — 82 . 56 99 Do, eb, .. ee e- | 100 6 6 | 188 —141 oe 14 & 3 

eae London way, ‘Ord. 2: 100 8 8 57 — 62 416 9|| Do. 4%Deb, .. .. «| 100 | 4 4 93 — 95 eo | 4 48 
Do, Gtd. Assen ee -- | 100 oa 4 82 — 84 +1 (415 3 Do. 4% Prior Lien .. «- | 100 4 4 97 — 99 eo | 4 010 
Do. Pref. .. oe e- | 100 4 4 68 — 73 «- [& 8% Do. First Pref. .. «- | 100 a 84 — 87 ee 15 8 6 
Do, Gtd. Assented ee e» | 100 ee 4 83 — 85 +1 /414 8 Do. Gtd. .. es «» | 100 74 — 16 e- 1419 1 
De. Def. oe e- | 100 2 2 40 — 45 -- |4 9 O|] Metro, Elec. Trams, 44 % Deb. | 100 |- 4 88 — 91 —1 |417 9 
~~ or Assented ee e- | 100 ee 4 80 — 82 +1 (417 7 Do. 5 OD. oo oe -- | 100 5 5 S854— 884 eo 1518 0 

Deb. 100 4 4 97 — 9 ee } - a "Dor 6% Pr ee oe o : rg . r} ee 7 39 
city es. a Pret. 186i 100 5 5 95 — 97 ee On Of, «occ oe ee 
he De. bx Pre ’ 100 | 6 | 6 | 91— 94 << Vee 43 % Deb. 100 | 4 - 2. 16 8 6 
Do. Do. 1901 .. «| 10 | 6 | 56 | *9— 92 . | 6 8 8|| South — Trams, 6% Pref. igre i - |8 00 
Do. Do. 1 oo ee | 100 5 5 89 — 92 e |5 8 8 Do. Deb. 100 4 3 66 — 70 -- |614 @ 
Do. 4% Deb, ..  .. «.| 100 | 4 | 4 | 88— 90 ee as Q Underground | Elec, Railways ..- # a ore os =5 oe 

Hastings Trams, 6% Pret, ee 1 6 | 6t ee eb es: | es - * 

Do. oo afi 100 43 ef we | 2 |6 8 7|| Do 6 % First Cum, Inc, Deb.| 100 | 6 | 6 | 114-16 | +9/5 38 

Isle of Thanet Trams, 6 % Pret. 5 8 | 9— % :. {6 0 0] Do. 44 , Bom ads we ee | 100 | 44] 44] 999—1015 .. |4 8 
Do. De 100 4 4 18 — 78 +216 2 7 Do. -- | 100 6 6 20 — 91 —1z | 6 11 I 

Lancashire United, 6 % Deb, e- | 100 5 5 87 — 89 e [5128 4 Yorkshire tWeank "Riding). Ord ce 6 | Nil]... - <a Nil 

cae aS gre Ord. BLIP das Pisce a 4 ee pa Ba per oe oe 5 8 4 t— 4 +2/4 4 8 
Do. % Gum. Pre rt. te oo ; 1619 0 De 43% Deb. -. 2. ce | 100 | 4b] 4g — 86 << fas 
Do, Do. 14% Ist Dobe «| 100 | 44] 44] 78 — 83 - |6 8 5 

ELECTRIC RAILWAYS AND TRAMWAYS.—COLONIAL AND FOREIGN. 

Anglo-Arg. Trams, lst Pref, .. 5 4g— 4% .. | 612 10] La Plata Elec, Trams, Ord. .. p ee Pe Ber 3 Ae. ee 
Do, QndPref,'.. .. ..| 5 of sf 4h 4 | ss [6 0 7] Dow Prof... ve ce] 2 [adel 6 1 . [6 0 0 
Do. 4% Deb. .. «2 «| 100 4 4 4— 944 -. | 4 4 8] Lisbon Elec. Trams, Ord. ee 1 6+ 1g— 1 - |478 
Do. 44% Deb. .. oe «| 100 44 | 44] 98 —101 +1 )49 0 Do. 6% Pref. .. or eo 1 6 6 — 1 e161 0 
Do. 5 % Deb. ae 100 5 5 964— so PO GE Do. 5% Deb. 100 5 5 95 — +4 1/5600 

Auckland Trams, 5% Deb. :.| 100 6 5 | 108 —106 es | 414 8|| Madras Elec. Tr., 69 Cum. Pref. 5 6 6 4§— 5} - |514 8 

Bombay Elec. 8. & — Pref, 10 6 6 oH 11 eo |5 44 » Elec. Tr. (1904), Deb. .. | 100 5 6 | 101 —103 e | 417 0 
Do. 4% R, . «- | 100 44 | 44) 943— 9 -» | 418 8|| Manaos Trams & Lt., Ist Deb... | 100 5 5 79 — 82 ee 16 2 0 
Do. 5 Deb. 100 6 5 98 —100 «» |6 O O|| Manila Elec. R. and Ltg., Bonds | $1000; 5 5 1004 -. | 419 6 

Brazilian iraction, Light and} g100 | 6 | 6t| 83 — 85 7 1 g/| Mexico Trams Com e- | $100) 7 | 7 | 67— 70 —4 *s 

Power “ Do. Gen. Con. 5% Bonds :.| .. 5 | 6 15 — "9 —4 |6 6 6 

Brisbane Trams Invt., Ord. .. 5 8 8 nm— 8 oo L860 @ Do. 6% Bonds «- | 100 6 6 18 — 83 ee 9.4.9 
Do ref, .. oe ee 5 5 5 4g— 68 ee | 413 0} Para Elec. Rlys. & Lt, Ord. :: 6 |10 | 10 Bi— 4 oe lS 6 
Do. 44 % Deb. e- | 100 4% # 98 —101 + 1e-9 3 Do. 6% Pref. oe oo 5 6 6 4— « |618 4 

B, Columbia Elec, Rly., Def. :. | 100 8 8t | 117 —121 e |612 4 Do. 5% Ist Deb. 100 6 6 89 — 92 oo 18 8S 
Do, lg Ord... = oe =-oe | 100 6 6 | 105 —109 ee | 610 1] Rangoon Bl. Tr. ie Sup. Pret. .. ae 5 | 6 6 5— 68 ae | 
Do. 5% Pref. .. --| 100 | 6 | & | 102 —105 » 1415 2|| Dow 44% Ist 100 | 44] 44) 95 — 97 o- | 413 9 
~ 3 Ist Mort. Deb. °:| 40 44) 96 —S9 xd | .. {411 1]| Riode Seidhatoaee Asi Mort. 5 | 6 | 97—99 510 

4 Vancouver Deb, .. | 100 4 94 — 98 -- |4123 0 6 % Bonds =e he 
on De. ff com ee ee = ‘ ‘ — " oe ; : q S mg 5% here "al aad “i 100 5 6 894— 914 —4 }/69 3 
cutta Trams, Ord, .. .. _ AC a0 Pa ram., Lt. fe a 
Do, 5% Pref... 3. «| 815) 6 | 5— . 1415 8 1st Deb. qos] 5 | | iO co [OR 8 
Do. 44% Deb. .. . «| 100 | 48] 44] 97—100 | +1 | 410 0|| Singapore La 5 B Deb. ..| 100 | 5B | 5 | 88 — 92 - |5 8 8B 

Cape Electric Trams 1 5 5 -- |618 4} Southern El. Tr. B.A., 6 ; Deb. 100 5 5 95 — 97 os | 8 20 

City Buenos Aires Trams (1904) © 5 5 5 — -- | 410 11]] Un. Elec. Sree Monte Video .. 5 q q 4 a eo 1616 7 
Do, (2 100 4 4 91 — 96 . |484 Do. 6% Pref. .. oe oe 5 6 6 _ e |614 8 

Colombo Elec, Tr. & Lt. 5% Deb.| 100 5 5 89 — 98 5678 Do. 5 % 1st Deb. ee 100 5 5 95 — 98 ee 16:3 9 

Havana Blec, Rly.,6% Bonds .. |$1000| 5 | 6 | 984— 974 -- |5 2 6]] Winnipeg Elec, Rly., 44% Deb. | 100 | 44| 44 | 984— 954 + | 414 8 

Ealgcoriie Hise. 1 rams... PUN bs O— | .. Nil 

Seep woe ce ce | 100] & | 6 | 85 — 90 os >| OEE 
Do, 6 BDL: eo «| 100 8 «e 10 — 20 oe Nil 
ELECTRICITY SUPPLY AND POWER COMPANIES.—HOME. 

Besmemonth & Pools, Ord. 10 6 7 10 — 11 - |6 7 4] Hove .. eo ee oe) ‘es 5 8 9 9 oe me 
Do, 44% Pref. .. ee es 10 44) 43 _ «- | 410 0 aren ene 6 8 9 | F 8 ee | 512 
Do. Second 6 % Pref... ee 10 6 6 103— lu? « (61 7 Do. eb. -- | Stock} 4 4 | 90 — 92 eo Fé 2'O 
Do. 44% Deb. Stock . «. | Stock} 44] 43 — 98 «- | 411 9] Kent Elec. Power, 4 4% Deb. «. | Stock 44) 16 — £0 ee | 512 0 

Brompton & Kensington, Ord... 6 | 10 | 10 83— a «> |65 8 1] London gar oe ee 8 8 | lg- 1 « [ea os 
Do. 7% Cum, Pref. .. ‘ 5 q q 8 eo |400 Do, ne 6} 6 | 6 43— 5 oe |517 8 

Central Electric Supply, 4 4 2} 10 | «| 4 | 914— 943 448 Do. First Mort, ae e- | Stock} 4 | 4 | 92 — 95 oa - 4-8-3 

a Metropotfian oo 5 — -- |516 8 

Charing Croas, West End'@ City 6 | 56 | 6 - 6% - [51 74] Do, Cum. Pret. : pe 6 5 -- | 410 0 
Do. 44% Cum. Pref... .. 6 | 43] 43] 48- 5 +x, | 410 0|] Do. First Mort. Deb. .. | Stock —100 <- ews 
Do, ity Undertaking 4 6 44) 43 4g- 43 +%/6 00 Do. Mort. Deb. .. ». | Stock 83 — 86 oo + 4-3 4 

va 3 _ Pref. ws North i litan Bow ict Su } 10 | 5 | 6 | 98 —lOlxa 1439 1 

Do. Do. 4% Deb, .. «| 100 | 4 | 4 | 92— 94 05% ply, 6 oo | 
Telece, Ord. Bie ore een- Wi he 6 5 5 44— 5 ee |5 0 0]! Notting Hill, a New Gans Prot, 10 | 6 | 6 93— 1 ee | 514 8 

44 % De e+ «| Stock} 44 43 97 —100 - | 410 0 || Oxford. . say de 6} 74.7 - eer. | BAL -- 

city of London, ag? Ga 10 | 9 | 1 164— 17; —43/5M 8//8t. James’ and Pall Mall, Ord... 6 |10 | 12 _ os 46.8 % 
Do. 6% Oum, Pref, .. ee 10 6 6 123-1 oc 147-8 . 1% Pref .. oe geo 5 q q 6g— 7% . |418 8B 
a 5%Deb, .. .. «| Stock] 6 | 5 | 116 —120 - |4 7 41] Do. 8% Deb... .. «| 100 83 — 86 rad ot 
Do. 4% % Second Deb. | 100 44 | -44 | 100 —103 ee | #8 1 — London, Ord. « 4 23— ee |610 4 

County of London, Ord, .. ee 10 6 7 113— 12 —4/514 8 Do. 5% First Mort. Deb. :. 100 5 6 98 —101- eo | 419 0 
Do. 6% Pref. .. ee oe 10 6 6 ll 12 . 419 0 a aan litan, 7% Pref. .. 1 q q 13. ly « tee § 
Do, 44% Deb *. hStock 44} 1038-106 | +3/4 5 8 Ah % First Deb. Btook’ «. | 100 | 44 | 943 — 97 3; ja@qa 4 
Do. 44%8 econd Deb. | .. |Stock| 4§| 64 | 100 —103 - [#76 Urban, © 5 £3 | N ys - By 

Edmundson’s, Ord. ss SEM Pas ha .. | NO Do, 5% Com Pret 6 | Bt] 4 — 8xd| .. |618 4 

Cum. Pref. .. Py 6 6 6 - oe EV & 2 Do. 43 First Mort, Deb. «» | 100 44 i 85 — 88 - |612 8 
3 44 % First Mot Pik 2] 200 @| 4 el — Bf . [5 8 6 “Dor th % Cuma Fret, |] 8 al PS oh - 134% 
. ort, i" ee - es jum tee o — 6 oo | 4 
eee a ate a H H é 43— ‘ ey 1 ; ; 4) 4 
ef. .. ee 43— eo 15 5 
Do. tae First bet, o> eo | 100 | 4} 44] 98 — 95 « | 414 9 















































* Unless otherwise stated, all shares are fully paid. 
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g 
Stock : Closing Rise | Present Stock | ,._; Closing Rise | Presen 
NAME, or a Quotations | + or| Yield NAMB, - or Dividends Quotations {+ or Yiell 
< Sais Share:| ~~ “April 2ist. |} Fall} p.o, — : Share, -|- April-21st, --|-Fall |. p.o, 

: ~ * 1919,/1913, £584 
Adelaide, 6 % Pref. oe oe 5 6 6 - 38 + %{6511 17]|| Monterey Rly., Light & Power, 8. d, 
Caleu Be ai oe eee ti ~~ |5 6 8 Feist Mort. Dent] 100 | 6 | 6 | a—o7 ja]. 
ve 6% Pre “e staan “oe oa ; . 90k ds a : season Ts a and ps % $100 | 9 | 10+ | 223 —228 —5-1479 

dl ‘ower, 1st Mort. 8. =o orthern, Lt., Power and Coa: 

Gen. El. Com... ..|$l00| 7 | 8 |109-118 |-2 1717 "6% Ist t Mort. Bonds } $500 | 5a| ba) 10— 20 “ 
Do. $100 | 7 7 | 118 —123 —1 | 6 18 10) River Plate. rd... »- | Stock} 10 | .. | 245 —255 ee [818 5 

. cordoba it, 4 T., Ord. 1 S460 ve & «» |712 Of} Do. 6% Non-Cum. Pref. 7° |- Do. 6 6 | 108 —108 eo 1511 1 
Do. 100 5 5 87 — 90 ee (611 1 5 % Deb. Stock Do. 5 5 | 101 —103 «- 1417 0 

Biles, La. and P, of Cochabamba, | 100 6 | 6 87 — 89 .. 161410 Roy. ‘lose Co., Montreal, i 43 2} 100 43 | 43 | 100 —12 i ae 
Elec, Supply aaen = 6 4%. Ist = Shawinigan Water” Cen sited -- | $100 6 = a —8/4 7 
Eleo, Dev.’ Ontari a. 1 bes well Bel free Baars. se Mots De: ta Bor ist Mort, Boni Stock Be 101g 108 {eu t 
ec. Ve lo, 8 = 2 \. r. . 1 + 47 
Kalgoorlie Elec. P, and ye +4 ea et Be age: zi po : vom Cees 4% Be an, B Tt oe a a 8 t : aut 

goorlie am and L., /. - 2 > ee era t,, P. and T. ’ 

0. 1/6 | 6 “ *2 {10 11 10 ” “Ist M ag TH 5%) 100; 6) 6 | Bt v- | 512 4 
Kaministiquia oan: 5% ‘G. Be. $500 | 5 6 | 102 —104 -» | 416 2/| Victoria Falls Power, Pref... 1 6 e a— 3 so 1418 4 
Madras, Ord. ae pele 1H <a ee West Kootenay Power and Lt., 100 6 6 | 109 —104 a 
Melbourne, 5 % Ist Mort.Deb... | 100 | 6 | 6 | 1034-1 .. [414 0 lat Mort. 6 % Gold} =” eo [B15 5 
Mexican El. Lt., 5% 1st M. Bas. “3 5 5 63 — —2 1/771 
Moxon a's & ay Common $0 : Hy . ~ ~ i écks 7 

jum. ~ - 
Do. es 1st Mork Gold Bas, ee 5 5 15 — 80 —-8 |6 50 
Do, Qnd Mort, Bonds .. | 100 | 6 | & | 68 — 67 —2 1/79 8 
MANUFACTURING COMPANIES. 

Aron, Ord. .. 8 co oe 1] 7]. 8— e- | 8 5. 0|/Crompton &Co.,Deb, .« «| 100 | 5 | 6 | 88 — 8 EN 8 | 
Do. 6°% Pref. .67 es Jee 1/6 | 6 i Pp 617 2||Dick, Kerr ., .e «2 es 1 | Nil]... S = n ' 

Babeook # Wileox.. 2+ +» 1 | 16 | 16 : 5 1 5|| Do, Pret. of 2161) ¥ § |—a} 713 4 

Pref... ee os 1 6 6 486 Edison & Swan, A, £2 paid Kp 56 | Nil|-.. _ ab Nil 

Badab Alumininin, Ord. Pe ae Te ee 411-4]; Do. -fully paid -~. = ss -§ | Nil}... 1— 1 <= Nil 
Do. 6 % Cum. Pref. as 1/6] 6 6 8 0 Do. 4 Deb. | 10 | 4] 4 | 68 —62 a8 a | 
Do. 5 % Prior Liens Debs, e- | 100 5 5 S.-1-4 Do. Second Deb... we ee | 100 5 5 62 — 67 ate 92 
Do. Deb. Stk. ee eS 5 98 676 Bieciric onstruction - ... es 1 6 }.. — 3% ee | 712 6 

B.I. & Helsby Cables <:. ..| °6 | 10 | 18 93— a -» |618 4 Pref. . se 1 q q — 1 oo FORM @ 

. Pref. eS os 7” 5 6 6 b5-— 6 o [4141 Greenwood & Batley, Pref. ve 10 q q ~ ee 1918 9 
. ke * 100 “| 101-104 « | 6-9 Deb. - -ee | -100 5 5 92.— 94 oo 16 6 6 

British Thomson-Houston, Deb. | 100 92 — 94 :. | 415 9|| General Blectrio, 6 % Pref, :. 10 | 6 | 6 | 103— 103 514 8B 

British Westinghouse, “—_ ie 2 |N 5 1%, « |618 4 Do. Deb... oo ee ee | 100 4 d 85 — 8&9 +1 | 410 0 
Do. Deb. . 4100 | 4 | 4 | 2B — 3. [6 6 8||Henley’s,Ord. <2 3: 22] 6 [15 |90 | 19— 14h | .. | 61711 
Do. 6 Prior Lien oe ee | 100 6 6 | 100 —1 -- |516 6 Do. Pref... oe ee ee 5 4 442— 54, couré 9.6 

Browett, Lindley, Ord, .. Lh [ew | oe | Y-—8- te Nil Das DOD co.) en: es |: eb | ee 44 | 101 —108 476 
Do. Pref. .. ee oe 4 les i. 8/- —8/6 os Nil India-Rubber,G.&T,. .. es 10 7 1: 104— 11 coho 10 & 

o_o @ ere ee 2 | Nil/.. Oo— ee Nil Do. Pref... Pe. oe oe 10 5 5 83— co. LB 6 

5 Print Lien Deb, ee | 100 5 5 80 — 85 ‘ 517 8|| Telegraph Construction .. oe 12 | 20 | 20 86° — 88 sane Cs 
= 4 Deb. ee | 100 4 4 46 — 50 +419 00 Do. Deb... és ae e- | 100 4 a 98 —100 co re 64 
Second Deb. oe |. ane 4 28 — 82 +2 {14 1 4/] Willans & Robinson, 1% Ast 100 4 4 64 — 68 
Callender’sCable.. .. 5 115 | bt} 11Z— 123 --» |6 0 O}} Mort, Deb. +» | 517 8 
o EPC. | 0 :- -00;) 00 5] 5] 6 _ -- |416 5] Do B4&% Cum, Pref, ..| 100 |.. |.. 50 — 55 5 i 
Do. Deb... oo oe e- | 100 44 97 —100 « | 410 0 
Castner-Kellner ., ee oe 1 | 20 23— ‘9 ie 
5 ae od. ee os... oe 4 SOB 1h 104 —107 ott -4:2 
TELEGRAPH AND TELEPHONE COMPANIES. 
‘ I 

Amazon Telegraph oe we 10 4a} 4 53— 64 ee | 7 4 O|| Marconi’s Wireless Telegraph .. 1 | 20 | 20 Bi— 82 —fy | 518 4 
Do. 5% Deb. Pred. ee tock | 6 5 94 — 97 « |5 8 0 Do. 7% Cum. Partic. Pref... 1/;17 - 2g- 2 —7s | 518 8 

American Telep. & mes Cap. $100} 8 8 = a -- |6 7 O}| Monte Video Telephone, Ord. .. 1 6 6 Les 3 
Do. Collat. Trust. .. .. |$1000; 4 | 4 +1 |4 4. 8]| Do. 5% Pref. it 8-1-8 # ae eT ae 

Anglo-American Telegraph .. | Stock/ 8 8 - 81 -- |4 9 17|| New York Telep., Gen.Bnds. | 100 44 | 4% | 100 —101 oe 14 9 0 

goed ae te e- | Do. 6 6 1094=1104 +%4}65 8 17]| Oriental Telep. and Elec, oa 1 |10 | 10 ~ eo} 448 

a —— on Me “i Do. | 80)/-| 30/- 242 so [6-8-9 Dos 2 Reaper * aa2- tae Pane : 6 ye ip sor 4 6 

o- Portuguese ‘Tel, 100 | 6 | & | 162 —104 416 2 4 oo [496 

Mort. De xg Pacific and esta Tel., 4 

Chili Telephone 5|s]..| w— % | .. 15 50 Guar. De i. 496 | Do. | 4 | 4 pete o | 400 

Commercial Cable, ‘Btlg. 4% Deb. Stock} 4 4 80 — 82 —4|417 7/|| Reuter’s ° ea 10 | 10 | 10+ ac a 3 3 

cetare, | els lat] dead | old ef tae ag [oe] Sf [eee [tee 

0. pote. 4al = ane _ ee elephone Co. o ‘ 

Direct Spanish Telegraph, Ord. 5|4]4 — 4 *. 16 00 Pek } Stock} 44 / 44 | 98 - 100 +» | 410 0 
Do. 1 jum. ea 6 | 10 |.10 Ba— 8 ee |6 5 O]|| United Boe Plate Deb. Hod 5 8 6+ — 6 eo. (616 5 
irect United Sta able as eo jum. Pref... oe 5 5 — 6 on 9 0 

Di U d States C able 10 4 4 612.4 Do. Cc Pref. 

Direct W. India Cable, 4 100 | 43| 44| 97 — 99 .. | 41010 be Coast of America .. 23; 2]... = 4 te EO 

» 4.% Debs., 1 to 1,500} 100 4 4 10 
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New Vapour Lamps.—According to the Times, a 
vapour lamp, prepared with fairly pure helium, will, under certain 
conditions, give a white light. much resembling daylight, and the 
character of the illumination can be controlled when used on 
_alternating-current circuits so as to become bright yellow or even 
violet. These remarkable results would, it is claimed, enable varying 
colour effects to be produced for stage illumination by- merely 
controlling the electric current exciting the tubes, Another new. 
vapour lamp has been produced by Herr Greinacher, in which a 
spark discharge takes place between platinum eleotrodes ; a lamp 
of 90.0.P..has been constructed by him, running at 500 volts, By_ 
using potassium electrodes and making the discharge take place in 
helium gas, itis thought that these lamps may be run on the low -- 
voltages ordinarily used for lighting. 








Etectrically-treated Milk.—Four reports from experts 
on the electrical: treatment of milk have been received by the 
Liverpool Health Committee, and they show that the keeping 
properties of the electrically-treated milk are increased ; there is 4 

--great reduction ‘in the total number of bacteria of all ‘kinds ; and 
the bacillus coli and its allies are absent. Consequently the reports 
confirmed the’ results of the observations by the local health 
department, The~ Liverpool. bacteriologist (Dr. J.M. Beattie) 
stated that a very considerable advance had been made in rendering 
milk free from disease-producing bacteria without at the same 
time impairing the chemical constitution of the milk, but absolute 


_ sterilisation had not been generally accomplished. He was con- 


vinced that the bacteria-which remained,-both- from. their number 
and from their nature, were not harmful, 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING MARCH, 1914. .. 





Tue returns of electrical business during March show increased 
totals both in the export and import sections ; in the ease of the 
former the value increased from £439,241 in February to’ £498,145 
in the month in question, while the. imports reached a total of 
£292,559, as compared with £270,032 in the previous month, The. 
re-exports, on the other hand, with a total of £24,810, showed a 
decrease of nearly £500. 

Excluding telegraphic exports, the general export business 
reached a total.well above last year’s monthly: average, and this 
applies also to the imports as_a whole, for which last year’s 
month'y average was £245,000. 


Of the individual items in the exports, machinery accounted for 
some £240,000; cable exports reached a satisfactory figure, but 
there was a falling off in the telephonic and Jamp sections.: : In the 
imports the machinery, telegraphic. and telephonic, and lamp sec- . 
tions show higher values as compared with the previous month. 
Our best customer during the month was India, with a total pur- 
chase of £77,000, which was slightly more than in the previous 
month ; business with Argentina, Japan, and our Australian 
colonies also reached satisfactory dimensions. German imports 
were on a greater scale than in February, otherwise the import 
values show no particular change. : 


‘Registered Exports of British and: Irish Electrical Goods from the United Kingdom. 
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India ... oe; "<e0e eee os oe. | 6,417 9,263) 3,830) 1,948 49 707 | 38,653) 4,094) 5,131 | 410 | 1,120) 5,555) 77,177 
Ceylon ... 323 381}, 290) 23 14 61 T4| ane 94°| ° see 142 78| 1,480 
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Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
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Additional imports : Spain, wires and cables, £55 ; carbons, £733 ; Japan, wiser apparatus, £200; Victoria, electrical fittings, £50 ; 
Canada, electrical goods, £ 
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Various countries; mainly as above.., 
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Registered. Re-Exports of Foreign and Colonial Electrical ae from the United Kingdom. 
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Tota Rze-Exports : £24,810 


TOTAL Imports : £292,559- 


Notsa.—The am ants appsariag under the ssveral healings are olassifiei axcording to the Oustoms returns. The first and 
third columa contains many amounts relating to “goods” otherwise unolassified, the latter, doubtless, consisting of similar - 
materials to those appearing in adj acent columns, Imports are oredited to the country whence consigned, which is not necessarily 


the country of origin, 
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THE PASSENGER TRANSPORTATION 
PROBLEM. 


Report to the Special Sub-Committee of the Manchester Tramways 
Department, by J. M. MCELROY, General Manager. 


Like other large cities, Manchester finds itself faced 
with the problem of moving an increasing proportion 
of its population between their homes, their business, 
and their pleasure; is finding difficulty in meeting 
present requirements; and sees the necessity of pro- 
viding betimes means to cope with those of the 
future. A special sub-committee of the Tramways 
Committee, appointed to study the position in 
November, I911, presented an interim report in 
January, 1913, showing the magnitude and import- 
ance of the problem, and recommending that Mr. 
McElroy and Mr. Mattinson, general manager and 
permanent way engineer respectively of the Man- 
chester Tramways, should make a journey of investi- 
gation at home and abroad, and report fully thereon 
for the further guidance of the sub-committee. 

This they have done, and the book containing Mr. 
McElroy’s account of the investigation, and recom- 
mendations that certain things shall be done, and 
other things considered and prepared for, in Man- 
chester, as lessons derived therefrom and applied 
to the special conditions of Manchester, is now 
before us. 

The book can be treated as divided into three 
main parts: the first descriptive of what has been 


done, and is being done, in fourteen large cities; © 


the second (Parts II. and III.) lessons drawn from 
the investigation, and their applications to Man- 
chester; the third (Parts IV., V. and VI.), definite 
proposals for street and tramway improvements in 
Manchester, with a discussion of the financial ques- 
tions involved, the scope of the improvements as 
regards provision for the future, and suggestions 
as to further provision when rapid transit will have 
to be added to tramway and other street facilities. 
The descriptive part of the book covers the passen- 
ger transport systems in existence, and in course of 
development, in New York, Philadelphia, Boston, 
Chicago, Pittsburg, Paris, Berlin, Vienna, Ham- 
burg, London, and Glasgow, and is illustrated by 
city and district maps, plans of terminals, drawings 
and photographs of subways, elevated railways, 
stations, and vehicles, as well as by tables of sta- 
tistics, giving, in 82 pages, 42 maps and diagrams, 
a concentrated statement of ‘‘ the resources of civil- 
isation ’’ already applied to the transport of passen- 


gers in large cities, and the trend of development in . 


the different places, as well as some statistical indi- 
cations of the capacity, cost, and earning power of 
each. Highly valuable as this is, recorded by men 
who know what to look for, and how to state what 
they saw in concise and clear language, perhaps the 
most valuable information for general use is that 
describing the various forms of traffic organisation 
and control in the different. foreign communities 
visited. 

Criticism of this descriptive work is hardly called 
for; so far as it is possible to check it, accuracy is 
a distinctive note, and it is of later date than most 
of the. records with which it could be compared. 
There is a little historical hiatus on page 63, where 
the wording suggests that the Metropolitan and 
Metropolitan District lines in London were origi- 
nally constructed as the ‘‘ Inner Circle,’? which it 
would be well to correct in any subsequent use of 
the Report for the sake of accuracy—it is not perti- 
«nent. tothe argument... ~..=-.--------------— 


The illustrations. of tramway and rapid transit 


railway terminal loops and stations in New York, 
Boston, and Paris, are lessons inthe tackling of 
terminal problems well worthy of study by British 
tramway and railway engineers, who have not, as 


a body, realised the value of, or at least have not 
often put into practice, terminal arrangements of the 
loop or roundabout character, avoiding reversals 
and shunting of cars. Mr. McElroy, it will be seen, 
has learnt this lesson—as well as others, A notable 
and highly efficient example of this type of terminal 
(not mentioned in the Report) is that at the New 
York end of the Brooklyn Bridge, where the up and 
down tracks on the bridge are joined by a set of 
loops with ample standing space between them, so 
that cars, loading and unloading in “‘ parallel,’’ can 
arrive and be got away in a continuous stream on the 
bridge lines. The Victoria Embankment line of the 
L.C.C. tramways is a kind of terminal loop, bit it 
lacks the parallel loading features essential to highest 
efficiency. 

The principal lessons drawn from the investigation 
are summarised under six heads of very general 
application, of which the following is the most im- 
portant : — 

(3). It is essential that every city should have 


.a permanent authority directing the initiation and 


carrying-out of all schemes for new transit facilities 
in order that there may be continuity of policy, and 
that future needs of the city and the surrounding dis- 
tricts over a wide area are properly looked after. It is 
also desirable that all the means of passenger trans- 
portation—both surface and rapid transit—should be 
centralised under one management. If the manage- 
ment is not that of the city itself, then it should be 
subject to control and regulation by a permanent 
authority appointed by the city.” 

A Royal Commission on London Traffic said some- 
thing very much like this nine or ten years ago, and 
it is still true, even for London. 

There is a tacit assumption underlying the .para- 
graph quoted, and indeed the whole of the applica- 
tions of the Report, that an efficient solution of the 
passenger transportation problem in great cities is 
a vital public interest, a branch of that ‘‘ good order 
and government ’”’ which all civic administration is 
intended to ensure and encourage. In describing the 
attitude of the New York city authorities to the pro- 
vision of transit facilities (p. 13) we are told, in refer- 
ence to the new rapid transit lines which are esti- 
mated to cost about £68,000,000, of which the city 
and the operating companies will find about equal 
shares: ‘‘ the possibility of any ultimate profits to 
the city is remote. But the city authorities are not 
looking for profits. They are determined to provide 
adequate travelling facilities—and so important a 
duty on the part of the municipality do they con- 
sider this, that they have made up their minds to 
do it properly, even if it entails a charge upon the 
rates of the city.’”’ It is difficult not to suspect the 
author of some sympathy with this attitude, but it 
would be strong meat to put to a British municip- 
ality, much more to a Parliamentary Committee, and 
in his concrete recommendations the author dis- 
cusses the financial results of his proposals upon the 
basis of what is usually called ‘‘ sound finance.”” No 
other basis can be used here with any hope of suc- 
cess, and yet one thinks that it should be possible by 
this time to make an estimate of the social, indus- 
trial, and commercial value of good transport 
facilities_in a great city, not altogether incommen- 
surable with some expenditures from public sources. 
A study of transport achievements from this point of 
view is wanted, and -has not yet been attempted, it is 
one of the few aspects of the subject on which the 
author maintains. silence, advisedly, no doubt, for 
his immediate purpose; it is perhaps a part of the 
tacit assumption tigderlying the report, which he 
knows it is superfluous to.express to the Manchester 
City Councillors. Doubtless he thinks that they will 
agree with the Bostonians, who (p. 35) ‘‘ state that 
the time-saving effected by the rapid transit lines 
if reduced to a cash basis would represent a consider- 
able amount of money.” 
The growth of the “‘ Riding Habit” is.a statisti- 
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cal subject of much importance _and interest which 
the author discusses by the assembly of a consider- 
able mass of statistics on pp. 88-97. From a sufhcient 
amount of statistics some generalisations can be 
drawn, such as, e.g., the proposition that the number 
of journeys per head of population tends to increase 
as the square of the population. This conclusion is 
quoted (but not accepted) by Mr. McElroy as having 
been derived from statistics of certain German cities, 
and the curves of number of journeys per head, and 
of population increases, given for some cities, cor- 
respond fairly with the statement. This is the case 
with Greater New York and Boston, but in Manches- 
ter and District, and Greater London, the number of 
journeys per head has increased much more rapidly 
than the square of the population, and other places 
could certainly be found showing a lower rate. 
Obviously, no useful conclusion can be drawn which 
does not take into account the periods at which ad- 
ditional travelling facilities were given, and no 
experience from any place, or group of places, can 
be applied to another place without very careful con- 
sideration of the local conditions, selection of 
similar places, and weighting of*the resemblances 
and differences. 

Mr. McElroy has an easier task; the growth of 
population, of traffic, and of the riding habit, in 
Manchester, in relation to the development of the 
tramway system, are at his fingers’ ends, and to pro- 
ject the curve forward for 20 years demands an ex- 
trapolation in which there should be little risk of 
serious error. He has in diagram No. 43 plotted his 
estimate of future tramway ‘‘ passengers carried ”’ 
on the Manchester and Salford tramways, as a 
straight line through the years 1904 and 1914, al- 
though the curve for the last six years is concave 
upwards, i.e., it is getting steeper. Nevertheless, 
even the cotton trade fluctuates, and if the increase 
is much more rapid than calculated, some form of 
‘“‘Rapid Transit ’’ must come to the rescue all the 
sooner. At any rate, the curve attains the respect- 
table figure of 450 million passengers in 1934, start- 
ing from about 258 millions in 1914. 

The difficulties already experienced on the Man- 
chester tramway system are those of congestion on 
certain routes at the morning and evening rush 
hours. Piccadilly, London Road, Uxford Street, 
Market Street, Cross Street, and the Rochdale, 
Cheetham Hill, Stockport and Oxford Roads are, as 
shown by diagram No. 51, carrying a large number 
of cars per hour. None of the streets in the central 
area lend themselves to the purposes of a tramway 
terminal—Manchester has nothing corresponding to 
Liverpool’s Pier Head—and the immediate problem 
is therefore to relieve this central congestion. 

The proposals put forward to this end are bold, 
and will be effective if they are carried out. What to 
do with the old Infirmary site has been a Manchester 
problem ever since the old Infirmary was vacated. 
Mr. McElroy says: make a tramway terminal and 
an open space of the bulk of it; build a fine and 
commodious Trarmway Department office on the rest. 
These are good ideas. But 2 tramway terminal re- 
quires outlets and inlets; especially will the Infirmary 
terminal require additional connections on the east. 
So it is proposed to extend Aytoun Street into Lon- 
don Road, joining it near the crossing of Fairfield 
Street, with a new street branching from Auburn 
Street into Whitworth Road, opposite Temple 
Street, so relieving London Road and Piccadilly of 
a large part of the.tramway traffic. Of slightly less 
magnitude is the proposal to lay out Albert Square 
as a terminal roundabout, and to cut a new street 
from Albert Square into Oxford Street, lining up 
with that street. This will be recognised as a great 
improvement inthe chief tramway route from the 
southern districts. It is further proposed to lay out 
terminal loops in Corporation Street, Marsden 
Square and Stevenson Square, to accommodate the 
traffic from the north. With these bold improvements 


carried out, the carrying capacity of the tramways 
will be very greatly increased, the central loading 
and unloading accommodation should by these 
means equal as many cars per hour as the lines can 
reasonably carry, and the effective speed of the cars 
in the central area will be appreciably increased. 
Other traffic will naturally benefit by the transfer of 
the loading and unloading places to definite positions 
off the main lines of thoroughfare, and there should 
be fewer accidents to passengers. It may be-that 
passengers will sufficiently appreciate the conveni- 
ence and safety of such terminals as to tolerate fewer 
stopping places in the streets near them—this result 
has occurred in some foreign towns—which will fur- 
ther improve speed conditions in the central streets 
for all classes of traffic. 

Various street widenings are proposed, and special 
emphasis is laid on the necessity of providing for the 
large increase of population which is in progress and 
in prospect on the south side of the city, as well as 
providing better north and south routes across the 
centre. The desirability of more complete co- 
ordination between the Manchester and the Salford 
tramways is also suggested, and it is obvious that 
such arrangements ought to be possible and ought 
to be made, as will give to the public of Manchester 
and Salford facilities as good as if the two systems 
were under one management. 

The report points out, quite correctly, that with the 
improved central terminals the arrangement of routes 
terminating in the centre, and of routes running 
across or through the centre, can be settled on con- 
sideration of the traffic requirements only, whereas at 
present through routes are in many cases run to avoid 
the troubles of ‘‘ dead-ends ”’ in the central streets, 
but —— in a lessened effective use of the rolling 
stock. 

Some investigations into the ‘‘ loading character- 
istics ’’ on certain Manchester routes, and on cars 
running throughout the day, are of more than local 
interest, and provide an effective negative to the 
suggestions which have been put forward in certain 
quarters recently, that vehicles of much smaller 
carrying capacity are capable of superseding the 
tramcar vehicle-mile for vehicle-mile. They are used 
in the Report to show what volume of trathc has to 
be provided for now, and inferentially that the routes 
must be improved and supplemented to keep pace 
with its future growth. 

Then come the crucial questions: What will all 
this cost? and how is the cost to be met? 

To the first question, what will it cost? the Report 
offers no answer. It is easy to understand Mr. Mc- 
Elroy’s reluctance to enter on estimates which in- 
volve valuations of a large amount of property, as 
well as the construction of new streets and all their 
paraphernalia, and such matters as betterment; and 
perhaps, what is the most difficult and momentous 
point of all—how the cost is to be allocated—and he 
has no doubt wisely confined himself to showing 
what amount of net revenue may be available from 
the Tramways Department, if it is kept abreast of the 


requirements by the improvements proposed. The © 


net result is that—provided the contribution in relief 
of rates is restricted to £100,000 per annum, that no 
drastic reduction of fares takes place, and that the 
work is spread over a series of years—the tramway 
revenue can bear an expenditure of £1,000,000 on 
this object. This seems the sensible way of facing 
the matter, for it is indisputable that the city will 
benefit in many other ways, and to a very consider- 
,able money value, so that it is better to put on the 
tramways what they can bear, than to charge them 
with an excessive. amount, or to reject the whole 
scheme because it cannot be shown that the tramway 
revenue can carry the whole cost. To show that there 
are other benefits to the Municipal funds from simi- 
lar improvements, Mr. McElroy cites the case of a 
street improvement which cost £147,000, and 
resulted in an increase of rateable value from £16,663 
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to* £57,594, so that whilst the interest and sinking 
fund amount to £6,000, the increase in the rates re- 
ceived is about £16,000 per annum ;’a very heartening 
example, which shows incidentally that the owners 
of the sites and buildings must also be getting greatly 
increased revenues. 

‘Thesé questions involve social and political issues 
which, unfortunately, elicit keen differences of ‘point 
of view, which will have to be fought out in the Man- 
chester City Council, and in Parliamentary Commit- 
tee Rooms, when the schemes get that far, as it may. 
be hoped they will. It is very unfortunate that in 
this country we cannot follow the procedure of New 
York and Boston in getting these matters settled 
by an ad hoc’expert body, who_regard only the public 
interest; and that here every kind of private interest 
can oppose and‘delay. The private interest ought to 
be fully heard and fairly dealt with in respect to com- 
pensation, but never permitted to obstruct. 

~No community suffers more from our unfortunate 
procedure than London. Not only private interest, 
but party political spirit, has blocked the adoption of 
any of the recommendations of the Royal Commis- 
sion on London Traffic, with the result that although 
the London Transport systems have grown enor- 
mously in extent, in capacity, and in public utility 
during the last decade, it is obvious that the money 
spent has been largely wasted, that it has neither 
provided the facilities which—under proper co-ordi- 
nation—it could have done, nor is it yielding the 
profit which capital laid out in public utilities may 
fairly look for. 

Mr. McElroy emphasises the lessons from foreign 
cities already quoted, and also the necessity of pro- 
tecting the tramway revenue in Manchester from 
stich unregulated competition as has occurred: in 
London. 

‘ Whilst the development of the tramway system is 
the immediate solution to the Manchester problem 
suggested by the Report, other means of transport 


are not ignored. The motor omnibus and the track- © 


less trolley are seen to have very useful and import- 
ant functions to fulfil in a complete system, and the 
promise is made of concrete proposals for their use 
in Manchester. This is obviously the sane and bal- 
anced view to take, and it must be admitted that an 
important compensation for the disadvantages of the 
London traffic position (only the compensation and 
the disadvantages are not realised by the same people 
in an equitable degree) has been the development of 
the motor omnibus, which can now be reckoned with 
on definite estimates of earning’ powers, cost, and 
reliability. 

Finally, the Report suggests, Rapid Transit routes 

to supplement the tramways will become necessary 
in order to reduce the time of transit, and also to 
deal with traffic diversities beyond the capacity of 
Any surface methods. 
_ Strong preferences are exhibited for the shallow 
subway, and if cost is unimportant, there can be 
little doubt of the force of the reasoning, backed by 
the experience of such places as New York, Boston, 
and Paris. But expenditures of £500,000 to 
£700,000 per mile of route require a great deal of 
justification in the shape of traffic prospects, and it 
may be some time before any British municipality 
proposes such a scheme. The author recalls the fact 
that two underground schemes for Manchester have 
been privately promoted within recent years, and 
expresses the opinion that neither of them was on 
a proper route. He doesnot, however, adumbrate 
definite proposals of this kind, reserving their con- 
sideration for the future. 

In conclusion, this Report can be recommended as 
a careful study of a problem which faces every large 
city in the country, as a concise statement of what 
has been done in other places, and with what measure 
of success, and of an. application of the general 
lessons and general principles to a particular case, 
and as an indication of certain changes in our Muni« 


cipal and Parliamentary procedure needed in order td 
facilitate the solution of the problem on rational lines. 

The Manchester Council‘is to’be congratulated ‘on 
having obtained such useful guidance’ for its: own 
future course, dnd Mr. McElroy on having shown his 
ability in assimilating what he has seen, and applying 
it with such concise cogency to the conditions which 
it has been his business to study and to meet. The 
best wish one can make for him is that he will be 
permitted to carry out his plans with the minimum 
delay, and with the minimum interference from: ex- 
traneous influences. 





THE BOKSBURG (TRANSVAAL) RAILLESS 
TRACTION SYSTEM. 


By R. TURNBULL MAWDESLEY, 


THE town of Boksburg is situated on the Witwaters- 
rand, about 16 miles east of Johannesburg. It is one 
of the most important gold-mining centres on the 


_ East Rand, with a white population of about twelve 


thousand. 

The native population is much larger, and fluctu- 
ates a great deal; at the present moment, the number 
borders upon 40,000, mostly Zulus and Shangaans, 
who are recruited from the outlying districts and 
employed by the various mining. companies. .Not- 
withstanding this host of semi-civilized Kaffirs, there 
is a great shortage of native labour, brought about 
by the recent Labour troubles, which affected this 
particular part’ of the Reef to a great. extent; this 
means in its turn that not so many white miners. are 
employed. 

The town has long been without means of trans- 
portation within its borders, if we except some 
ancient mule-drawn vehicles, which plied between 





Fig, 1.—H1GH-PREssuRE SWITCHBOARD. 


the various mines on the borders, and the shopping 
district of the town. 

The East Rand Proprietary Mines, Ltd. (the mov- 
ing spirit in which is Sir Geo. Farrar) own a vast 
amount of mining rights in this.area; their em- 
ployés form the major portion’ of the population, 
both white and coloured, and it will be readily under- 


“stood that the town’s prosperity depends wholly 


upon mining activities. ; 
After discussions in the Town Council, which 
lasted ‘some’ two or three years, it was decided that 
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a system of railless traction should be adopted, and 
finally preference was given to the K.E.T. Co’s. 
system. An order was therefore placed with this 
company to supply the first six cars, and these were 
erected at Boksburg under the supervision of Mr. 
Jeffs (who came out for the R.E.T. Co.), in conjunc- 
tion with the South African agent. 

Exhaustive trial runs of all the cars have been 
made, and the motor-men, who are all, of course, 
new to this system, have been given ample oppor- 
tunities for practice driving, and for familiarising 
themselves with the various routes. The trials have 
given complete satisfaction to the authorities in re- 
gard to the chassis and equipments, and the maxi- 
mum speed of 20 miles per hour has’ been attained, 
though this high speed-will-not be reached in ordi- 
nary service. 

The municipal authorities are not sanguine about 
the present profits from the undertaking, but the 
tradespeople are wholly optimistic, and foresee an 
increased business in the town when the cars com- 
mence to run. The general business of the town has 














Fig. 2,—D.C. SwITCHBOARD, 


lately been somewhat somnolent, owing to the shut- 
ting down of one of the principal mines—the 
Cinderella. 

The municipal authorities, in consequence, re- 
cently found it necesary to retrench the town clerk 
and the town engineer, and the.work of the latter’s 
department has fallen upon the shoulders of the 
electrical engineer. 

Soksburg is one of the principal pleasure resorts 
on this part of the Witwatersrand, and possesses 
one of the few sheets of water which can truthfully 
de called a lake, where the only boating accommoda- 
tion on the Rand can be obtained, and it is fondly 
hoped that the somewhat decaying business of. the 
town may be revived by the advent of the cars. 

This is the first railless traction system to be 
seen in South Africa though the neighbouring 
sown of Germiston is proceeding with a railless 
Equipment of somewhat different construction. 

The plant is, of course, necessarily quite small, and 
only six cars are to be put in service at present; but 
for this,reason alone, the adoption of a railless sys- 
tem proves interesting. 

The Brakpan Power Station of the Victoria Falls 
and Transvaal Power Co. is in the immediate neigh- 
bourhood, and a 10,000-volt 3-phase line supplies a 
transformer sub-station at Boksburg—from which 
sub-station a 2,100-volt supply is'taken for the light- 
Ing of the town. There are some nine transformers 
distributed throughout the town, fed by the above 





2,100-volt supply, and from these a°230-volt 3-phase 
supply at 50 cycles is taken for lighting and power. - 

A 2,100-volt 3-phase feeder cable runs from. the 
Power Co’s. transformer sub-station to the Boks- 
burg Municipal Tramways sub-station, which con- 
tains ‘two Bruce-Peebles motor-converters of the 
standard two-bearing type, each of 150 Kw. capacity, 
and running at 750 r.p.m. 

The converters deliver direct current for the cars 
at 500/575 volts, and synchronising is very easily ac- 
complished by a variable resistance in the rotor 
circuit. The whole of the switchgear is exceedingly 
simple. 

In addition to the converting plant, Messrs. Bruce 
Peebles obtained the contract for the switchgear, 
which was sub-let to Messrs. A. Reyrolle and Coe. 
The u.T. gear consists of one feeder panel and two 
converter panels, with oil switches and the necessary 
overload attachments, and is placed on a slightly 
raised platform facing the converters. 

The direct-current gear consists of two generator 
panels, two feeder panels and two circuit-breakers 
coupled direct to the D.c. bus-cars, for supplying 
the car sheds. 

This gear was erected by the South African repre- 
sentative of Messrs. Bruce Peebles, who, of course, 
carried out the erection of the motor-converters. 

The severe lightning storms which are encountered 
in this country have made it necessary to install a 
fairly large number of lightning arresters on the 
trolley linés, and all frames of switchgear and’ con- 
verters are ‘‘ earthed ”’ by copper conductors. 

The overhead equipment is of the ordinary double 
trolley wire construction, on span wires, and there 
are some four miles of this already completed; 
a further two miles of single track construction. on 
side. arms is being carried out. by the electrical 
engineer. 

There is no protection against lightning upon the 
cars themselves, the protection on the trolley lines 
being considered sufficient to safeguard the cars— 
but the passengers’ grab-handles are effectively in- 
sulated from earth. 

For the present it is proposed to run only. two 
shifts at the sub-station, and the operating staff con- 
sists of a skilled man on each shift, with an unskilled 
helper. 

The cars themselves are of the single-deck type, 
with one front entrance, and will be operated by a 
driver only on the ‘“‘ Pay-as-you-enter ’’ system, 
much in vogue in Canada and the States, but it is 





Fig. 3.—Brucr-PEEBLES 150-kw. Motor-ConvERTER, 


the writer’s opinion. that the. driver’s time will be 
fully occupied in‘steering and avoiding obstacles, and 
in stopping and starting on picking up passengers. 
The ‘ Pay-as-you-enter ’’ system would appear to 
work satisfactorily when applied to railed cars, where 
no effort. of the driver is needed to steer, but it 
remains to: be-seen if this system will be satisfactory 
on-railless.cars. _ . est 

The car bodies were built by Messrs. Milnes, Voss 
and Co.; the electrical equipment is by Messrs, 
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Siemens, and consists of two motors, with the usual 
forward and reverse series-parallel control. 

The field current of the motors is shunted when 
the controller handle is on the last notch which 
gives acceleration to the car, but this gives the un- 
necessary speed of 20 m.p.h. which will not ordi- 
narily be reached. 

The seating capacity is 28, apart from the driver, 
and no natives will be allowed to ride, unless they 
are servants accompanied by their employers. There 
was a proposal to attach trailers for native passen- 
gers, but this is in abeyance. 

The cars will at present serve the districts of 
Vogelfontein, Boksburg North, the East Rand 
Mines, Married Quarters, and Main Reef Road, con- 
necting these districts with Boksburg Central Town. 

The total cost of the undertaking has bordered 
upon £26,000, which amount was raised by the sale 
of municipal lands, and the work has been carried 
out by Mr. W. S. Guilford, the town electrical 
engineer. 

The chief lack of the Council, and one which has 
every indication of being remedied, is a municipal 


but the V.F.P. charge, in this case, no less than 2.85 
pence delivered at the Council’s sub-station. There- 
fore the cost per unit to the Council, after the sub- 
station maintenance and operation charges, is cer- 
tainly high, and it is considered that the V.F.P. Co, 
should modify their rates. 

The writer’s thanks are due to Mr. W. S. Guilford, 
the electrical engineer, for facilities granted in the 
taking of the views, and for details embodied in this 
article. ; 





ll 





THE ENERGY OF X-RAYS. 





THE energy of the X-ray formed the subject of a paper read by 
Mr. A. T, BEatTY, B.E., D.Sc., at the meeting of the Ronrasn 
Society on April 7th. Dr. Beatty, who has been conducting some 
researches upon the transformations which take place during the 
handing-on of energy from the cathode rays to the X-rays, said 
that as anti-cathode for the X-ray tube copper was three times as 
efficient a radiator as aluminium. This relation, however, only 
applied when the cathode rays were of a low speed ; when cathode 
rays of a higher speed were driven through 
the tube a new phenomenon came into play 








in the shape of the characteristic copper 
radiation, or the fluorescent radiation, as it 
was called. When this fluorescent effect was 
observed, the copper anti-cathode gave off 
a still more powerful stream of X-radiation 
as compared with the aluminium. If, in 
the path of this copper radiation, a sheet of 
aluminium were placed, the fluorescent part 
would be cut down to a greater extent than 
the general radiation, the result being that 
the copper became relatively less efficient 
than before, With the use of sheets of 
aluminium of a certain thickness, the 
fluorescent element could be.cut off almost 
entirely, and when this was done it was 
found that the efficiency of the copper 
reverted to the same relation as before, 
namely, three times that of the aluminium. 
It might be said, therefore, that copper 
was always-three times as good a radiator 
as aluminium, but superposed upon this 
greater efficiency was the fluorescent effect 
due to secondary radiation from the copper 
itself. This fluorescent radiation was not 
obtained at the expense of the general 
X-ray radiation, but was an effect entirely 
superposed. Coming to the second part of 
his subject, Dr. Beatty described his attempts 
to measure the actual amount of energy 
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Fig. 5.—VIEW OF CAR, SHOWING LENGTH OF TROLLEY POLE, 


power station. As previously mentioned, the present 
supply, both for traction and lighting, is taken from 
the V.F.P. Co.; their charges certainly border 


upon the high side, and are considered exorbitant by 


the Boksburg authorities. The cost per unit for 
power purposes in Johannesburg is three-halfpence, 





transformed from the cathode beam into 
X-radiation. By a device comprising an 
electroscope and resistances, he was able 
to balance the cathode current against an 
ionisation current, and make a number of 
interesting measurements. In the result, 
using a platinum anti-cathode, Dr. Beatty 
estimated that for every thousand units of 
energy in the cathode-ray stream, five units 
were obtained in the X-rays, With only 
five parts utilised in X-radiation, the rest 
must go to produce ions in the metal of the 
anti-cathode itself. 

In the subsequent discussion, Dr. G. W. C. 
Kaye pointed out that Dr. Beatty’s interest- 
ing conclusions were based upon the as- 
sumption that if one took the trouble to 
absorb the X-ray completely, the ionisation 
effect thus obtained was a total one, and 
was a direct measure of the energy of the 
X-ray passing through the gas which acted 
as the ionisation medium. The work of 
some recent experimenters, however, was 
rather against this supposition, and he 
thought that the assumption that the total 
ionisation was a measure proportional to 





make, Asked by another speaker as to the 
relative values of a tungsten and of 4 
platinum anti-cathode for the X-ray tube, 
Dr. Beatty said that, supposing no fluores- 
cent radiation was produced, the effect 
would be directly proportional to the atomic weights of 
platinum and tungsten respectively, namely, 195 and 184. But 
then the characteristic radiation of the metals themselves 
would come in, and the greater the atomic weight of the 
element the greater would be the fluorescent radiation. 02 
the whole, on theoretical grounds, he thought platinum the 
more efficient. 


the X-ray was a very questionable one to __ 
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Potter & Co. v. Bere & Co. 


In the Shoreditch County Court, before his Honour Judge Smyley, 
K.0., recently, Messrs. F. W. Potter & Co., of Phipp Street, E.C., 
electrical motor manufacturers, sued Messrs. J. Berg & Oo,, 
of 169, City Road, E.C., to recover £5 17s., being the balance of an 
account for a 4-H.P, electric motor supplied. It appeared that the 
plaintiffs supplied four motors, three of which should have had 
grease lubrication and one oil. The three that were run with the 
grease correctly had turned out to, be perfect, but the fourth had 
been lubricated with grease, which had spoilt the running. It 
was returned to them in a dirty condition, and they were 
willing to allow £2 for it. They, therefore, asked for the balance 
due for the cost of the motor as supplied new, less the £2 they 
were willing to allow on it. 

Mr. Henry FRANCIS JOEL said it was clear that the motor could 
not have been looked after worse. They had had about 5,000 of them 
through their hands, and had never had a complaint before. He 
admitted that a new armature had to be put on, but that was 
caused through greaee being used for the lubrication instead of 
oil ; it had nothing to do with the manufacture, 

For the defence, Mk. BERG gave evidence, and saidlhe was an 
electrical and mechanical engineer, with 20 years’ experience. He 
had had dealings with the plaintiffs before, and on this occasion 
ordered four motors. He had spent a great deal of time in trying 
to get this to go right, but it would not. He lubricated it with 
petroleum grease, but that, he thought, had nothing to do with the 
bad working, and he ascribed it to it being badly put together. 

Mr. A. E. RoBINSON appearing for the plaintiffs, pointed out 
that the motor was specially constructed to be lubricated with oil, 
and for that purpose were provided with an oil pot. He had an 
expert present who would say that a machine built to be run with 
oil, could not be called faulty if run with grease. The other three 
which had been run with grease, which they were built for, had 
turned out perfect. So far as using grease on the fourth one was 
concerned, they might just as well have used sawdust. 

DEFENDANT : Itdid not go with either grease or oil. Defendant 
went on to say that they used petroleum grease, very fine, like 
vaseline, specially made for fine lubrication. 

JupGE SMYLEY aaid this motor seemed never to have been treated 
with proper lubrication, as it was built for oil, and grease had been 
used. There would be judgment for the plaintiffs with costs, 





REDUCED TRAMWAY PROFITS ~—MoTOR-OMNIBUS COMPETITION 
AND RATES. 


In the Court of Appeal, on the 8th inst., composed of Lords Justices 
Vaughan Williams, Kennedy and Swinfen Eady, judgment was 
delivered upon an appeal by the Islington Assessment Committee 
from a decision of a Divisional Court (Mr. Justice Bray and Mr. 
Justice Lush) making absolute a rule nisi which had been obtained 
at the instance of the London County Council for a mandamus 
addressed to the appellants, calling upon them, under Sec. 47 of 
the Valuation (Metropolis) Act, 1869, to appoint a valuer to make 
a provisional valuation list showing the reduction in the rateable 
value of the County Council electric tramways situate’ in the 
Borough of Islington, arising, it was claimed, from the competition 
of motor-omnibuses. In 1912 and 1913 the gross receipts from the 
tramways fell from 11°42d. per car-mile to 9°05d., and a requisition 
was, on April 4th, 1913, served by the LC.C. on the Islington 
Borough Council, as overseers of the parish, requiring them to send 
to the Assessment Committee a provisional valuation list showing 
the reduction in the rateable value of the tramways, on 
the ground that they had been reduced in value within 
the meaning of the section. _The Borough Council refused 
to accede to the requisition, and, on an application by the L.C.C. to 
the Aesessment Committee, that body came to the conclusion that 
there was no prima facte evidence of such a reduction as was con- 
templated by the section, and they therefore declined to appoint a 
valuer. The Divisional Court, however, ordered that the mandamus 
should issue directing the Assessment Committee to appoint a 
valuer. The Assessment Committee appealed, contending that in 
order to justify the making of a provisional list on such a ground 
as competition of motor-omnibuses, there must be such a “con- 
tinuous” reduction in value as to show that the letting value of 
the hereditament had been lowered, and no such continuous 
reduction in value had been shown in this case. Next, an altera- 
tion in value within Sec, 47 must be something special to the 
hereditament in question, or to the particular locality, whereas 
here the alleged cause of alteration in value was a cause operating 
throughout the whole of the metropolitan area. Further, it was 
said the Divisional Court were wrong in holding that the reduc- 


tion contemplated by the section was a reduction in the - 


value for the year in which the requisition was made, 
as compared with the value in the preceding year of the quin- 
quennial period. The comparison, it was argued, ought to be 
with the value. in the year in respect of which the quinquennial 
valuation was made, 

Sir Robert Finlay, K.C., Mr. Ernest Charles, K.C., and Mr. Arthur 
Page appeared for the appellants; and Mr. Ryde, K.C., and Mr. 
E. M. Konstam for the respondents, 

The judgment of Lorp JusTich VAUGHAN WILLIAMS (absent 
through indisposition), who dissented from the other members of 
the Court, was read by Lorp Justice KENNEDY. Theeffect of the 
refusal of the overseers to send in s-provisiondl valuation list was, 


said Lord Justice Vaughan Williams, to bring into play sub-Sec. 2 
of Sec, 47 of the Act of 1869—that was to say, to cast upon the 
Assessment Committee the duty to “appoint a person to make such 
provisional list in the same manner as in this Act provided in the 
case of overseers failing to transmit a valuation list.” The Assess- 
ment Committee contended that this duty arose only on the 
happening of a condition precedent—viz, if the Assessment 
Committee were satisfied that in the course of the year the 
rated hereditaments had been reduced in value by some 
cause of a permanent kind ; and that if the Asressment Committee 
had come to the conclusion that no reduction had been shown in 
this case by the L.C.C., the rule for a mandamus ought to be dis- 
charged. He, however, preferred to follow cases in which it had 
been laid down that, if the requisition stated a prima facie case, 
that was a sufficient compliance with the condition precedent con- 
tained in the preliminary words of Sec. 47 :—‘‘If in the course of 
any year the value of any hereditament . . . is from any 
cause increased or reduced in value,” <A prima facie case meant, 
in his opinion, a case in which the evidence given was such as to 
raise a presumption of proof unless qualified or contradicted by 
other evidence. In his view all evidence of values in the different 
years of the quinquennial period before or after the date of the 
suggested alteration was admissible upon the question whether the 
alteration under discussion was an alteration affecting the value 
of the hereditament or a mere temporary trade fluctuation. It 
seemed to him that the Assessment Committee did not in fact deal 
with the question whether the acquisition disclosed a prima facie 
case of alteration in value, but rather whether the conclusion of 
one rating expert or the other was to be preferred. That to his 
mind was a question to be decided not by the Assessment Com- 
mittee or the arguments of experts on the figures, but by the 
valuer whom the Assessment Committee were bound to appoint if 
the requisition on its face made a primd facie case of alteration in 
value. The Divisional Court had found that a primd facie case 
was made out. He thought that that finding was correct,and - 
that it was a finding in law. In his opinion, therefore, the appeal 
should be dismissed. 

LoRD JUSTICE KENNEDY said he had come to the conclusion 
that the appeal should be allowed. He thought that under Sec. 47 
the Assessment Committee were not only entitled but bound before 
appointing a person to make a provisional list upon the requisition 
of aratepayer, who alleged a reduction in value asthe ground of his 
requisition, to see that there wasa prima facie case for the existence 
of such a reduction in value as the atatute prescribed asa con- 
dition, If a person was appointed by the Assessment Committee to 
make a provisional list, his function was simply to make a pro- 
visional list, upon the assumption that an increase or-a reduction 
(as the case might be) in value from a cause within the meaning of 
the first words of Sec. 47 had been shown, to the extent of a 
prima facie case, to the satisfaction of the Assessment Committee 
who appointed him. Unless there was proof of error of some sort 
or degree, the Court ought not to interfere with the conclusions of 
the Assessment Committee upon matters of pure fact. Where the 
rateable value of a hereditament was based upon the power to earn 
profits, an increase or a decrease in the capacity of the heredita- 
ment for earning profit was sufficient to constitu‘e an alteration in 
value within Sec. 47, provided it was due to a cause which directly 
affected the aseeseable value of the particular hereditament, and was 
not of a merely temporary nature. But an increase or decrease 
in receipts was not sufficient evidence of an alteration in value if 
it was indicative only of a fluctuation. He thought that in the 
present case the appellants rightly came to the conclusion, whether 
it were treated as one of law or of fact, to refuse to appoint a 
person to make a provisional list. Having referred to the figures, 
his Lordship said that in his opinion the appellants were right in 
coming to the conclusion that the respondents had failed to make 
out a primé favie case of a reduction in value resulting from a 
caure of a permanent nature, or in terms applicable to the circum- 
stances of this particular hereditament, that they had failed to 
show that the proper inference from the alleged diminution of 
earnings in the year 1912-13, as compared with the earnings of 
the year 1911-12, was such a regular falling-off in the receipts 
owing to the competition of motor-omnibuses, as would render it 
unreasonable to suppore that a yearly tenant would give the same 
rént for the property, taking one year with another. The thing 
to be shown by an applicant asserting a diminution of value was 
that within the preceding 12 months an alteration had taken place 
which rendered the quinquennial valuation of the hereditament, 
made, say, three years before, an excessive valuation. If the 
applicant succeeded in showing this, he became entitled to have a 
provisional list made which fixed a valuation altered to the extent 
to which he showed that the value had been altered by something 
which had diminished the value of the hereditament during the 
preceding twelvemonth. He was not at liberty to bring into the 
assessment any earlier alteration which might have occurred. 
He could not be heard to say that the quinquennial whatever 
was incorrect at the commencement of the 12 months’ period. 
The figures only showed a trade fluctuation which to some extent 
perhaps was to be accounted for by the electrification that had 
been going on and the dislocation of traffic in consequence, The 
ultimate result, however, might be to increase the earning power 
of the tramways. He considered that the appellants were justified 
in coming to the conclusion that no permanent reduction had been 
made out such as would warrant the appointment of a valuer. 

Lorp Justi¢g SwInren Eapy agreed with Lorp Justice 
KENNEDY. : 

By a majority,. therefore, the appeal was allowed with costa, and 
the rule discharged, 

It was intimated that the case wouldeprobably be carried to the 
House of Lords. ei 
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WAR OFFICE v. KIRKLAND & CAPPER AND J. H. T. Woonp. 
(Continued. from page 653.) 


Mr. THOMAS KIRKLAND, continuing his evidence, said he had 
no doubt at all that under the snecification he was working under, 
he was authorised to putin the installation in the method in which 
it wae putin, On January 2nd, 1906, he reenllected an interview 
with Mr. Woodd. at which he told him that the method of wiring 
in the tender that the War Office had accepted was by means 
of vuleanised india-rnbber wire in folded tube on the 
surface, and Mr. Wondd said this would be of no use in the 
building. Mr. Woodd said: “What can you do for me?” and 
witness said, “The only thine I can do for you is to put lead- 
covered wire in on the same lines as at Guy’s, and, I 
believe, as far as my reading of this somewhat complicated 
specification goer. that I am porfectlv entitled to do it.” There- 
upon he wrote a letter to Messrs. Boldings accordingly. Witness 
said he examined the wire when it arrived in May. and it was satis- 
factorv as far as he could see by "testing. The method of fixing 
adopted was that of fastening with lead clips on the surface. In 
regard to the boxes. the specification defined that they were to be 
standard boxes of iron, and he had these specially got. He got a 
standard box, and he made them put a piece of mica at the bottom 
as insulator, and on the top of that he had an insulator of porce- 
Jain, and then on the casing of that he had another piece of mica. 
When the wires were laid from hox to box every section was tested 
before the plaster was pnt on. He gave instructions as to the use 
during the plastering of means for detecting any severance of the 
wires taking place. After plastering, tests were made of each 
individual section, and he personally tested at the end of the work. 
When wires were carried round corners. he instructed that the 
radius of the bend was to beas large as p>ssible, and that they were 
to see that there were no rongh edges against which the wire could 
be rubbed. These instructions were given to Messrs. Bolding’s 
foreman. He gave instructions to the clerk of the works in 
effect that he should see that the wires came in, that they were 
not damaged, that damaged wires were not laid, and that the laying 
was proper in regard to the plastering. He constantly attended 
without notice on the works to see that his instructions were being 
carried out, and he had not spared himself in the slightest regard. 
After the installation was in, he tested it hefore the electric light 
company connected their mains in Mav, 1907. When he made his 
tests all the circuits had been put right. After his tests, the West- 
minster Electric Co. made tests. and these showed that the installa- 
tion was in complete order at that time, viz, May 27th. He had 
no intimation that the system as passed by him and by the electricity 
company was wrong till August, 1907. when it was found that an 
entrance light was wrong. and Messrs, Boldings had it put right. 
He heard nothing more till abont the end of the maintenance year. 
Subsequently, when he passed the final certificate for payment, he 
was of opinion that the work included in the contract had fulfilled 
all the specified requirements, 

In your view. is the system that you have adopted of earthing 
wires by copping wire lightly wound round them one that is 
capable of. and proper for, earthing the lead wiring 7/—In my 
ovinion it isso. He had found no disadvantage from not having 
glands at the boxes. He considered that none of the alleged 
defects found were to be attributable to the system that he in- 
stalled. After an inspection of the whole, and after ascertaining 
the results of all the tests, he arrived at the conclusion that while 
the system was not then satisfactory in many respects, he could 
find no reason for holding himself responsible in any degree for 
its present condition. 

Cross-examined further, Witness said it was more expensive to 
use lead in plaster than the svstem of folded pipe on the surface. 
He had heard that the War Office effected alterations during the 
year of maintenance, but he was not called in to advise or to take 
any part in regard thereto. 

Cross-examined bv Mr. GoRDON HEWAkrT : His attitude was that 
in putting in the lead-covered wires in the way that he did, he 
was doing what was allowable under the contract, and was really 
carrying out the contract as it was allowed by the specification. 

Do you contend that the lead-covered wires buried beneath 
nlaster were accessible:—Yes; in the technical sense most 
distinctlv. ; 

The JupGce: Let me understand. If you have the conductor 
carried in a metal tube, if your installation fails, and there is a 
fault half-way along the tube, how do you get at that fault ?—You 
pull the wire out. 

Then the wire is accessible ?—So is this. 

Counsel : How would you get to the wire here ’—First’of all for 
accessibility you must be able to get at the ends to test. 

Iam speaking of the length of the wire. Having got at the 
ends, we will assume you find a defective wire ?—What you do is to 
cut the ends off, then you simply make a small chase in the plaster 
from one end totheother. You lay anew wirein and make good. 

Is that what you mean by accessible ’—Yes, it conforms to acces- 
sibility. 

You leave your original wire derelict in the wall, having cut off 
each end of it; you cut up your wall and make a new chase, put in 
a néw wire, and then make good ?—Yes. 

The Jupe@e: Do you say that is a conductor being accessible ?— 
Ido. I consider that is very good accessibility. 

Farther cross-examined, witness said that at Guy’s Hospital half 
the work was in conduit casing or other method than lead-covered 
wiring. At the time the lead-covered wires were put in they did 
not put them in connection with iron boxes. The covering of the 
connector boxes was in wood; in regard to the insulated part, 
porcelain was used. He was not aware that the lead-covered wires 
at Guy’s had caused great trouble, i 





COUNSEL suggested that in one case, from the fuseboard to the 
first connecting box in the corridor, the approximate length of 
the lead-covered wire war 80 ft., and witness said he wonld accent 
that statement. He would not disnute that there might be lengths 
of 60 70 or 80 ft. of lead-covered wire buried in plaster. 

What was the natnre of the protection you provided for these 
conductors so that thev might resist nails ?—It was that they were 
put in places where this risk did not arise. And also to protect 
them with plaster. In certain cases he put them into folded tube 
down tn the plugs. 

Mr GorRDON HEWART suggested that the connector boxes used 
in this were not proner boxes for lead-covered wire, and witness 
exprecred the view that they were very satisfactory. He dis- 
carded some. and had these got ready for him with prover insu- 
lated bases hefore he approved of them. The hoxes micht have 
been designed to receive conduits, but they were quite applicable to 
receive lead-covered wires as well. 

In regard to the Frazzi blocks, Counsel suggested that if they 
left out ceilings and regarded walls only. there were only 85 points 
in the whole work where the Frazzi blocks in any wav interfered.— 
Witness said he could not speak of his own knowledge of this, 
but he acreed if this was the case that as far as walls were con- 
cerned, Frazzi affected about 10 per cent. of the total number of 
wiring points. 

Counsel proceeded to deal at length with the letters, and sug- 
gested that when the Treasury counsel wrote to say that the ground 
of the War Office claim was substantially that the defendants 
allowed lead-covered wire to be laid direct in the plaster contrary 
to the contract, and that that constituted gross negligence on the 
part of a firm of electrical engineers whose duty it was to protect 
the interests of the War Depsrtment, the defendants did not reply 
that the work was in accordance with the contract and did not 
answer the question nut to them as to who suggested the lead- 
covered wires.— Witness said the matter was in the hands of his 
solicitors and he accented their advice as to what was to be done. 
He kent himeelf acanainted with the sucressive wiring rules of 
the Institution of Flectrical Engineers, ard was aware of the 
rules that read: ‘“ Unenclored lead-covered conductors must he 
supported continuously or at intervals sufficiently frequent to 
prevent percentible segging, and must not come into contact with 
damp or new brickwork or plaster.” On hia exneriencé of lead- 
covered wiring, he did not agree with that rule: it should be 
altered to allow of lead-ecovered wiring being buried in plaster. 

Re-examined by Mr. WALTER, Witness expressed the view that 
it was not desirable to draw Jead-covered wire more than necessary 
into tubing. In regard to the boxes, he did not think from his 
experience there was any necessity for filline-up the holes in the 
box round the lead wire. Thesmall amount of damp that could 
get in in that way was negligible where indfa-rubber-covered wire 
was used, ; 

Mr, Francts Henry Nicnorson, AT E.E.. resident engineer at 
the King’s Colleve Hospital./Denmark Hil]. said he was formerly 
with Kirkland & Cavper. and in February, 1910, he was instructed 
by the firm to attend with Mr. Kirk and make complete tests of the 
whole of this installation. The tests took about four weeks. After 
giving detailed evidence at great length, Witness said that he 
traced down the defects in every case except as to two, to sections 
of wires that ended in flexible or wall plugs. 

Mr. WALTER: In your experience, is it at ong or other of the 
points that you have indicated that faults nearly alwava originate? 
—Yes, it is very Jiable to be so where fittings of that kind are 
used, ag they are handled by evervbndv. 

With the fuses that you saw in position on those boards, in your 
view could the insulation be injured by over-heating ?—Yes. My 
opinion was that those fuses gradually warmed up the lead-covered 
wire, and it was a question of time. not necessarily of the actual! 
fault itself, that damaged those wires. If those actual faults had 
been repaired at the time they first occurred, those wires would 
never have been damaged. 

In the course of subsequent detailed evidence, Witness said that 
in properly supervised installations, long before a fault had 
developed, one made periodic tests on each of the circuits at 
intervals to see what the insu'ation of the circuits was. 

Is there anything in this that.led you to the conclusion that the 
defects in this system were due to the installation of lead-covered 
wire ?—No, it led to the verv reverse. If the lead-covered wire had 
gone by abrasion, as they said, he shonld have found the defects 
shown in both buildings and in both parts of the lead-covered 
system—that was to say, between the boards and the first connector 
box as well as between the point and the last connector box. but he 
did not. He found nothing to cause those defects except the bad 
maintenance, and that was proved by the fact that it came down 
to practically flexible fittings and over-fusing. He never saw, the 
whole time be was there, any abrasion of any lead-covered wire 
at all. 

The Sonicrror-GENERAL: Do I understand that you suggest 
that what caused this lead-covered conductor to give was the fact 
that the wires got overheated through too strong a fuse being put 
in ?—Yes. 

From the connector box to the flex if the insulation of the lead- 
covered conductor was going to be affected by excers current, it 
would affect it through its whole length equally unless there was 
some defect in the insulating surface ?—Certainly. 

Unless the insulation had perished its whole length there would 
be no fault in the lead-covered conductor ?—That is so. 

Referred to the two pieces that were cut out on the Saturday 
from the circuits where faults were found, witness said the rubber 
showed signs of overheating, but he could not say if that over- 
heating had perished the insulation without testing the wire. 
Witness agreed-with Mr. Patchell that the signs of. overheating 
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were signs in one wire alone of the two. If that was so it was 
clear that there had been a dead earth on the circuit, and there- 
fore the fault was one that’ would have’ been extremely unlikely 
to have been found in the flex.“ It would be found’ behind the 
plug point, and if not there, it must have occurred in the lead- 
covered conductor, but not necessarily buried in the plaster. 

After a long cross-examination on these points, Witness agreed 
that on the lead-covered conductor that he tested there had been a 
leak to earth. He first formed the view that the mischief in the 
system was due to overfusing- when he saw the heavy fuses, 
because when one began to ree overfusing in any building one 
ought to begin to look for trouble. He did not suggest that 
7-ampere fuses would have caused the insulation of the circuit to 
breakdown. 

Mr, JAMES SWINBURNE, F.R.S., next gave evidence regarding 
the properties of rubber and the functions of the lead 
covering. , 

Counsel: If wires are put in lead buried in plaster, when is the 
period when you would expect to find difficulties, if any, in con- 
nection with the insulation, the beginning or at a later period 7—I 
should not expect from burying wire in plaster to have any trouble 
with insulation at all, if the plaster is going to be dry within a 
reasonable time—we will say a few months, It is known that 
mortar, that is to say, lime plaster, if wet, will eat gradually into 
lead, but it will take a long time to eat through a lead covering, 
and will only do it while it is wet. Once it is dry there is an end 
of it. 

Assume any action on the lead with the system of insulated 
wires that you have here with rubber insulation, is there going to 
be any action on the rubber there?—No, if the lead was eaten 
through by continually damp mortar, and then the rubber was left 
long enough for it to perish, when the rubber perished you would 
get trouble, but I see no reason to expect trouble until that 
happened, and it would ke a matter of years; it would not be an 
immediate matter. In all cases defects were in the last sections 
between the lighting point and wherever the previous opening was, 
The fact that the-defects were found there showed that the pro- 
bability was that it was not in the buried wire at all that the 
leaks occurred, but in the connections. 

Witness, in subsequent evidence as to the fuses being heavier 
than the circuit was normally supposed to carry, said that the 
large fuses did not cause faults or tend to cause faults at all, They 
permitted leaks to go on that should be stopped and remedied. 
Where a normal fuse went, that showed there was something 
wrong, and it was the business of the man in charge then not to 
put in a larger fuse, but to find out what was wrong and remedy 
it. Installations might be completely ruined, although perfect in 
the first instance, by negligent supervision. If an installation 
was perfect, you could put in enormous fuses and no harm would 
ever happen, but no installation was perfect, and the fuses were 
put there in order that if a fault did develop anywhere they might 
know it was there and put it right. 

Mr. WALTER: Do you find in the reports, and the evidence that 
you have heard, any proof relative in this case that the system as 
installed failed by reason of lead being put under plaster 7—No. 
Ihave not found that, I think the trouble must have arisen 
from points where you are making connections with the wires. I 
can see no reason why the lead buried in plaster so far as that goes 
should not be absolutely satisfactory. 

The JUDGE: You now assume a perfect piece of lead-covered 
wire put properly into plaster, you say when once that is dry ‘you 
see no reason why it should not work properly ?—I go a little 
further than that ; the lead ought to be perfect, but if a crack or 
something of that sort occurs in the lead, and it is rubber covered 
inside, I do not see that that is going to do any harm ; with paper 
insulation it is different. 

Asked to define the object of accessibility of wires, witness said 
what one wanted to be able to do was to test the wire, and if b; 
any chance the wire had gone wrong one wanted to be able to 
replace it ; one did not want to get at the wire to repair it, one never 
repaired wire of that sort at all. If the wire was wrong, onetook 
it out and put in another. Enclosing wires in metal conduit 
always led tu damp inside the conduit. The question of getting 
in new wires simply depended on the length and the number of 
curves, 

Mr. WALTER proceeded to ask Mr. Swinburne if, in his view, 
there was anything in the War Office specification to prevent the 
use of lead-covered wire. 

The SoLIcIToR-GENERAL objected, as this (he contended) was a 
question for the Judge. 3 

The Jup@E said he could not see that Mr. Walter could put the 
question he had asked, as he was throwing the specification at Mr. 
7 gan head, and asking him to find his (the Judge’s) juigment 
or him. 

Mer. WALTER : It is exactly the point I think your Lordship has 
not to find, 

The JupGE ultimately rejected the evidence as to Mr. Swin- 
burne’s interpretation of the contract. 

Mk. SWINBURNE, further examined, said he would not think of 
having Frezzi chased. 

Cross-examined by the SOLICITOR-GENERAL: It would be 
correct to say that this system was in a measure restricted and pro- 
hibited by the Institution rules, These restrictions would be due 
to the fact that people had found trouble with the system, and the 

racter of the trouble generally, he would say, would be corrosion 
of the lead. Hesgreed that one should not put lead-covered cables 
like these in plaster in places where people would be likely to 


drive in nails, 


Subsequently, in the cross-examination, Witness was handed a 
and he did so, admitting that 


the file acted quickly, and that it was not so tedious as he thought. 

Eventually Mk. SWINBURNE gave evidence at great length on 
the question of accessibility and other matters. ; 

The next witness was Mk RALPH GoocH TYLER, M.I.E.E. In 

1897 he brought out as a trade system the twin lead-covered cable 
insulated with india-rubber. He induced Henley’s Telegraph 
Works to produce it. They wanted something to get rid of wood 
casing and corrosion from the action of the plaster. The system 
had been used in increasing quantity from that date. A list he 
had prepared of 142 of his more important installations showed 
four in 1898, four in 1899, seven in 1900, and so on up to 13 in 
1918, and he now had nine contracts in hand. They buried the 
cables where necessary, and it was always necessary in dropping 
the wires down to a switch or brackets in the wall. The floors 
they generally escaped by putting them immediately ont of the 
floor boards and simply notching the jvists. They always had to 
go through walls, and they were mortared in or plastered‘in, and 
according to his view there was no bare metal that would stand 
plaster except lead. In ornamental work where such cable had to be 
run, and where one could not have anything on the surface, it had 
been his practice during all these years to bury it in plaster. ‘They 
had had great success with it, and Messrs. Henley’s had now brought 
it out as a complete system for the general trade. Witness said 
the system had been used for every kind of building that he knew 
of. He had done Peak Frean’s in 1900, and recently they had 
ordered him to do their new factory at Bedford on the same system. 
The laying needed care and the method of fastening with lead clips 
was correct, 

Cross-examined : He knew that the Rules of the Institution said 
that conductors buried in cement or plaster must be provided with 
sufficient protection to resist a nail. To comply with that rule he 
had got out a steel channel to place over it where there was 
obvious danger. It was not the general rule to run the system 
from the terminal boxes to the lighting points with lead-covered 
conductors buried in new plaster for the reason that solid ceilings 
were not the general rule. He thought it was as wise to bury it in 
the ceiling as in the wall. With regard to the breaking down of 
the system, the fittings would be by far the weaker point. 

Mr. CAMPBELL SwINTON, M.1.E.E., said that he introduced lead- 
covered wiring at Armstrong, Whitworth’s for wiring warships 
over 20 years ago, and it had been adopted throughout the British 
service and throughout most foreign services, and also generally in 
the mercantile marine. It was run on the surface as a rule with- 
out any protection. There was no difficulty in putting the con- 
ductors round bends, &c., and the lead was unprotected, although 
the insulation depended on the lead being kept uninjured. The 
lead wire was used by the Post Office for their telephone wires in 
houses. There was an installation of electric light at the City 
Corporation lunatic asylom at Dartford, which contained about 
1,200 lights, and was entirely wired in lead-covered wire. In 
regard to the installation at Millbank, he thought it was allowed 
to get into a bad condition. It was never tested, and when faults 
occurred no attempt was made to remedy them. The brutal system 
of increasing the size of fuses was used till they stood, and the 
result was that the insulation of many of the circuits was damaged 
Installations could be readily destroyed if faults were not located 
and the fuses were increased. Witness thought that no other 
system than ‘the one installed at Millbank could have met the case 
—that is, at the time in question. 

In cross-examination, witness pointed out that his specification 
had eae lead-covered wires, not twin, but that was the only 
point. 

Mk. ALFRED HERBERT DyYKEs, M.I.E.E., said he was authorised 
by the Committee of the Association of Consulting Engineers, to 
give evidence on their behalf. Assuming that he was told there 
were only § in. of plaster above something that could not be chased 
and that the system had to be under the surface, in 1905 there was 
only the lead-covered conductor system that could be used. You 
could have twin lead covered, or two single wires; twin lead- 
covered would be the more suitable. It should have given no 
trouble. He was now carrying out an installation where the 
wires were buried on blocks similar to the Frazzi blocks, and he 
used metal-covered wire buried direct in plaster. A few years ago 
he would have used lead-covered wire. He now used copper- 
covered wire ; this was a modern development, but the system of 
using was similar. Once the plaster was dry, he had never known 
any wire to fail through plaster in any case where he had used 
lead-covered wire. There had been failures in certain cases with 
certain kinds of plaster, and under certain conditions,-but these 
did not occur where the plaster was either the ordinary lime 
plaster that was used here, or Keen’s cement. Witness said that 
in any system he should be sorry if the fact that faults occurred 
in a large electric light system within a year or two after it was 
finished was taken to.indicate that the system was at fault. One 
always got defects in any large system, and if they were allowed 
to run on, they developed into larger defects. Witness thought if 
the trouble was due to the lead-covered wiring being faulty, or a 
faulty system, he saw no reason why there should not be faults 
between the fuseboard and the first connector box. 

The last witness was Mk. OWEN Davip Lucas, who agreed 
with the view of the previous witness that the system used at 
Millbank was the correct one under all the circumstances, It could 
not have been done in any form of armoured cable. Hethought the 
connector boxes were satirfactory for this sort of installation. 
He believed there was no special box made at the date of 1905 for 
lead-covered wire. 

This concluded the evidence in the case, and subsequently 
counsel on each side addressed Mr. Justice Lawrence jn summary 
of the whole evidence. Pie 

On Monday, April 6th, Mr, Justice Lawrence was-to have heard 
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legal arguments, but his Lordship was unable to take his seat owing 
toa cold, and the case was adjourned till the next legal term, 
which began on April 21st. 








THE UTILISATION OF SOLAR ENERGY. 


By A. 8S, E, ACKERMANN, B.Sc. (Eng.), A.M.Inst.C.E. 


A PAPER on the above subject was read before the SOCIETY OF 
ENGINEERS (INCORPORATED), on the 6th inst., by Mr. A. 8S, E. 
Ackermann, who has been associated with the work (as joint con- 
sulting engineer with Mr. C. T. Walrond, to the Sun Power Co. 
and the Shuman Engine Syndicate) for nearly four years. The 
paper is the first of its kind, and deals with the whole of the 
experiments which have been made during that period, and which 
have cost about £30,000. 

After naming the principal workers in this field, the author 
gives determinations of the solar constant and deals fully with the 
varying percentages of this quantity that are available throughout 
the day for power purposes. He then describes four types of 
Shuman sun heat absorbers and gives in great detail the results of 
his trials of these apparatus. The results of these types of 
absorbers are compared by means of tables and curves, and from 
these the author has constructed a formula by means of which it 
is easy to calculate for a given type and size of absorber the total 
output of steam per hour if three things are known :—(1) The 
time of day; (2) the humidity, and (3) the steam pressure. It 
has been known that humidity adversely affects the quantity of 
solar radiation arriving at the earth's solid surface, but this is the 
first time that its effect on solar steam production has been 
quantitatively determined. 

In order to utilise the low-pressure steam economically, Mr. 
Frank Shuman designed-a special engine, which has also gone 
through several stages. This engine is fully described, with draw- 
ings, and the author gives the results of his trials of the several 
engines and compares their results with those of exhaust steam 
turbines and the low-pressure cylinders of compound and 
triple-expansion engines, showing that the Shuman engine is the 
more economical. The steam consumption of one of these engines 
was only 22°] lb. per B.H.P.-hour, when the output was 94°5 B.H.P., 
and the steam pressure only 16'2 Ib. per eq. in. abs. 

In the earlier experiments (1907 and 1910) Mr. Shuman employed 
the direct rays of the sun without any reflecting surfaces ; in 1911 
reflectors were used to supplement the direct rays, increasing the 
heat received in the ratioof 2to1. The boiler in this case con- 
sisted of a number of flat cells of tin-plate, each about 3 ft. square 
and }-in. thick, aggregating 26 sections of 22 cells each, a total 
area of 5,148 sq. ft., receiving the radiation falling upon an area 
of 10,296 sq. ft. The area of land occupied was 126 x 142 ft. 
rather less than 0°4 acre. Steam was generated at or near atmos- 
pheric pressure, the maximum output being over 800 lb. of steam 
per hour, equivalent to nearly 27 B.H.P., and a rate of absorption 
of useful heat of 88 B TH.U. per hour per eq. ft. of solar radiation. 
This was the first absorber constructed on commercial lines, 

In 1913 a larger plant was erected at Meadi, near Cairo, Egypt, 
in which improvements suggested by Prof. C. V. Boys were em- 
bodied. In this case the dimensions of the boiler were reduced, 
and the radiation from a large area was concentrated upon it by 
means of trough-like reflectors of parabolic section, with their 
axes north and south. The construction of the reflector is shown 
in section in fig. 1; it consists of thin glass mirrors carried in 
a light steel framework, which is rotated so as to receive the 
solar radiation always at the best angle, under the control of an 
ingenious electrical automatic heliostat. 
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Fie, 1.—CRESCENT FRAME oF SHUMAN-Boys ABSORBER. 


A section ofthe boiler is given in fig. 2; it is made in 4-ft. 
sections of cast-iron, bolted together in lengths of 205 ft., the 
dimensions of the water space being in. x ll in. x 205 ft. The 
boiler is encased, as shown, with glass plates, which enclose an air 


space round it to prevent loss of heat by conduction and convec. 
tion ; the casing was not, however, always used in the trials, There 
were five sections, as above described, the absorber occupying a 
net area of about 14,400 sq. ft., but as the sections were spaced at 
40-ft. centres, the total land area occupied was about jf acre. This 
might be greatly reduced. The total area of sunshine collected 
was 13,752 eq. ft., and the net concentration was in the ratio 4°6 : }, 

The amount of steam produced per hour per rq. ft. of solar 
radiation was 0°12 lb., as compared with ‘0°09 lb, in the 1911] 
experiments, The maximum absorption observed was 116 B.TH U, 
per hour per sq. ft. of radiation collected (compared with 88 in 1911), 
and the maximum output of steam was 1,442 lb. per hour, at 
15°8 lb, per eq. in., on August 22nd, 1918. Allowing for a con- 
sumption of 26 lb. per B H.P.-hour, the plant could have developed 
55°5 B.H.P. Owing to mechanical defects in the engine and pumps 
employed, however, the actual output bore no relation to the 
steam production. 

The experiments showed that the production of power by direct 
utilisation of the sun’s radiation was not only practicable, but 
commercially feasible, In the course of the discussion which 
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Fie. 2.—SECTION OF BOILER. 


followed the reading of the paper, a representative of the Sun Power 
Co., Ltd., stated that the cost of the absorbing plant was £1,560, or 
about twice that of ordinary steam-raising plant ; if coal cost 9s. 8d. 
per ton, the total inclusive running costs would be about equal, but 
as coal in the tropics costs about 60s. per ton, the sun plant has 4 
very marked advantage. As a result of the experiments the 
Egyptian Government has ordered a 100-H.P. plant for the Soudan. 

*, Seeing that this was the first plant of its kind (with parabolic 
reflectors), the success achieved is highly satisfactory. Unfor- 
tunately such a plant could not be used for electric lighting with- 
out complete storage, but it could be used for the supply of electric 
power in tropical countries under suitable conditions. 








Switching Competitions,—On previous occasions we 
have drawn attention to the electric light switching examinations 
initiated by Messrs. A. P, Lundberg & Sons, who, as the inventors 
and makers of a great variety’ of tumbler switches, are in a0 
exceptional position to deal with the subject of tumbler-switch 
controls, The operation of switching a lamp on or off seems 
simple enough ; there is “nothing in it,” yet, we understand, there 
are no fewer than a dozen or more types of tumbler switch avail- 
able for use in connection with incandescent lamps. Many 
engineers would be somewhat pu-zled if suddenly called upon to 
enumerate the conditions calling for the use of each of these type. 
It is, however, one of the most admirable qualities of the electric 
light that it lends iteelf to niceties of distant control that are 
absolutely unique, and it would be a pity to neglect this valuable 
feature of the system simply to save a little trouble and thought. 
Messrs, Lundberg, therefore, are to be congratulated upon their 
enterprise in instituting examinations for the purpose of developing 
the knowledge of this subject and educating electrical men to § 
realisation of ita possibilities, whereby they are also benefiting the 
electrical industry as a whole. The results of their latest competi- 
tion are set forth in our advertisement pages to-day, and it will 
noticed that the most successful competitor, appropriately enough, 
is.a member of the Illuminating Engineering Society. 
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WAGES OF WIREMEN 
IN THE MANCHESTER DISTRICT. 


Jae MANCHESTER, SALFORD AND DIsTRICT BUILDING TRADES’ 
EMPLOYERS’ ASSOCIATION. 


Working Rules for Electrical Wiremen and Cable Jointers for 
Manchester, Salford and District. 


1. Wages.—The minimum rate of wages for qualified electrical 
wiremen and cable jointers shall be 94d. per hour. Any extra for 
charge-hands to be mutually arranged between employer and 
charge-hand. ; 

9. Hours of Labour.—The ordinary working week shall not 
exceed 52 hours; 93 hours to constitute a maximum day for the 
first five days of the week, and 44 on Saturdays. : 

3. Overtime.—Overtime rates not to count until full time for the 
day has been made, this provision not to apply unless the loss of 
time is through the workman's own fault. Payments for over- 
time to be as follows :—First two hours, time and a quarter; 
second two hours, time and a half ; afterwards, until starting time 
next morning, double time. When overtime is required, the 
question of taking meals to be arranged between employer and 
workman. Ordinary meal times to be deducted. Overtime in all 
cases to commence at the usual times for ceasing work. Sundays, 
Christmas Day and Good Friday also double time. : 

4, Night Gangs.—Men employed on night gangs to be paid at 
the rate of time and a quarter between the hours of 6 p,m. and 
6 a.m. 

Meal times for night gangs to be arranged between employer 
and workman, and ordinary meal times to be deducted. __ 

5. Boundary.—The boundary shall be a radius of one mile from 
the Manchester Town Hall (main entrance), All men when work- 
ing within the boundary shall commence and finish work at the 
usnal times. When required by the employer or his representative 
to travel between the shop and the job, or vice versa, men shall be 
paid travelling time and fares, This provision also to apply to 
Rule 6. 

6. Travelling Eapenses.—All men working beyond the boundary 
mentioned in Rule 5, but within a radius of 5 miles, shall be paid 
travelling expenses at the undermentioned rates in lieu of 
travelling time and fares :—1 to 2 miles from Town Hall, 8d. per 
day ; 2 to 3 miles from Town Hall, 5d. per day ; 3 to 4 miles from 
Town Hall, 8d. per day; 4 to 5 miles from Town Hall, 10d. per 
day. All men, when paid travelling expenses, to be on the job at 
the usual starting and stopping times. i 

7. Country Work.—All men sent from this district beyond the 
distances stated in Rule 6, to be paid travelling time each way at 
the ordinary rates and railway fares. 

When required to lodge away from home, an addition of 1s. 6d. 
per night to be allowed for lodgings (Sundays included). 

Return railway fares only to be allowed every two weeks when 
working within 20 miles ; over 20 miles and up to 50 miles, every 
month ; over 50 miles, every three months. 

In exceptional cases, such as breakdowns, &c., men required by 
the employer to travel outside the ordinary working hours shall be 
paid railway fares and travelling time at the rate of time and a 

uarter, 
, 8. Apprentices,—No employer shall engage additional appren- 
tices whilst the total number shall exceed one-third of the journey- 
men employed by him, taking an average over three years. 

9. Discharge.—Should an employer require to discharge a work- 
man, or a workman desire to leave his employment, one hour’s 
notice shall be given on either side, or one hour's pay in lieu of 
such notice (except in cases of misdemeanour), which shall be added 
to or deducted from the workman’s wages at the time of payment. 

10, Society ur Non-Society Men.—Whilst agreeing not to place 
any obstacle in the way of men joining the Union, employers do 
not agree to employ Union men only. ; 

11, Zools.—Each qualified workman to have a full kit of tools, 
comprising :—Pair cutting pliers; pair gas pliers; heavy and 
light hammers ; two gimlets ; ratchet brace and four shall and two 
twist bits; 2-ft. rule; four Firmer chisels; tenon saw ; 2-lb. 
soldering iron; half-round file; large, medium and small screw- 
drivers ; two plugging chisels ; two bradawls; square ; plumb bob 
and line ; small plane; key-hole saw ; gouge ; small footprint. 

12. Dirty Work.—That extra payment be made to men when 
engaged on work, as follows:—(a) Mines, pits and old ship 
repairs (except oil vessels after carrying oil), 6d. per day ; (0) 
chemical works, accumulator works, paint works, riverride pre- 
mises and docks, where the conditions are abnormal, 6d. per day ; 
(c) oil vessels after carrying oil, cleaning out or repairing old 
accumulators, 1s, per day. 

13 Disputes.—No strike or lock-out to take place under any 
circumstances until the matter in dispute haa first been referred to 
& joint committee of employers and operatives, who shall meet 
within six days and endeavoar to settle. Should they fail, the 
same shall be referred to an umpire to be mutually agreed upon by 
the said committee. Wherever practicable, current conditions to 
prevail pending reference to the committee or umpire. 3 

14, Definition—A qualified electrical wireman and cable jointer 
must be over 21 years of age, able to produce indentures of 
apprenticeship or references proving not less than five years’ em- 
Ployment in general electric contracting work, or, alternatively, 
must produce a certificate from some recognised authority. 

15, Alterations to Rules.—No alteration shall be made in these 
rules, either by employers or workmen, without giving six months 


notice in writing, such notice to expire on the Ist day of May in 
any year, 

When notice for alteration is received by either side, 14 days 
shall be allowed after the receipt of such notice in which to submit 
— proposals, if necessary, which shall be accepted as being in 
order, 

We, the representatives of the Manchester, Salford and District 
Building Trades Employers’ Association on the one hand, and the 
Electrical Trades Union on the other, pledge our respective societies 
to maintain and carry out the aforesaid joint rules in each of our 
respective associations and societies, ; 

Signed this 9th day of April, 1914. 


On behalf of the Manchester, On behalf of the Electrical 
Salford and District Building Trades Union. 
Trades Employers’ Association Wiutt1aM C. MoKay, Chair- 
(Electrical Branch), man, District Committee, 


JOHN LIGHTFOOT, Chairman. J. Rowan, General Secretary. 
L. E. WILson, Vice-Chairman. 
JAMES DENVER, Secretary. 

——_—_—— 


NEW PATENTS APPLIED FOR, 1914. 
(NOT YET PUBLISHED.) 


Commies expressly for this journal by Mrssrs. W. P. Tuompson & Co., 
lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


8,620. ‘‘ Sparking plugs for internal combustion engines.” T. McCuaments. 
April 6th. 


8,629. ‘‘ Process for the electrodeposition of iron.” S. O. Cowpsr-Cotss. 
April 6th. 

8,630. ‘‘ Driving band for projectiles.” S. O. Cowptr-Coxzs. April 6th. 

8,631. ‘‘ Process and apparatus Ay case metal sheets, plates and the 


like.” S,. O. Cowrrr-Cotes. April 6th. 

_ 8,671. “ ag for lighting and extinguishing lamps at a predetermined 
time.” % G A. = April 6th. (Convention. date April 4th, 1913, 

8,683. ‘‘ Method of repairing the hub of a broken electric incandescent 
lamp. Etgcrric Uritity Co., Lrp. and R..W. Lona. April 6th. 

8,684. “ Manufacture of incandescent electric lamps.” Etgcrric Umiuity-Co., 
Lrp. and R. W. Lonc. April 6th. 

8,695. ‘‘ Electrical connections.”” Soc. ANON. Le CARBONE. April 6th. (Con- 
vention date, April 7th, 1913, France.) (Complete.) 

8,699. ‘‘ Electro-dynamic apparatus for driving machines.” B. GRARMIGER. 
April 6th. (Convention date, May 26th, 1913, Switzerland.) (Complete.) 

8,700. ‘“‘ Electro-dynamic apparatus for driving hines.”” B. Gr 
April 6th. (Convention date, January 10th, 1914, Switzerland.) (Complete.) 

8,717. ‘* Electric regulating devices.” Britisa THomSoNn-Houston Co., Ltp. 
and D. E. Jewirr. April 6th. 

8,718. ‘‘ Electric switches.” Britis THomson-Houston Co., Lyrp. and 
G. J. Ratpu. April 6th. : 

8,719. “* Electric heating and cooking devices.” R. SPRENGER. April 6th. 
(Convention date, April 7th, 1913, Germany.) (Complete.) 

8,757. ‘‘ Plugs and switches for electric current.”” R. M. H. RANDELL and 
L. G. Lang. April 7th. 

8,789. “‘ Electro-deposition of metals.” S. O. Cowpgr-Cotes. April 7th. 

8,790. ‘“* Electro-deposition of iron.’’ S. O. Cowpgr-Coxgs. April 7th. 

8,794. ‘* Duplex connection for two telephone lines connected with a relay 
for reinforcing telephone currents.” P. L. M. Drumaux. April 7th. (Con- 
vention date, October 23rd, 1913, Belgium.) (Complete.) 

8,795. ‘‘ Projectile and process of manufacturing the same.”’ S. O. Cowpzr- 
Cotes. April 7th. (Complete.) 

8,798, ‘* Electrical machines.” D. F. Juan. April 7th. 

8,800. “Circuit arrangements for telephone systems.’” SrmmEns & HALSKE 
pron ea April 7th. (Convention date, April 7th, 1918, Germany.) (Com- 
plete. 

8,804. “‘ Electric welding.” E.H. Jonss and Licut Sregt Tusutar Wuegts, 
Lrp. April 7th. 

8,806. ‘‘ Holders for electric ayy lamps.” C. A. Scuagrer. April 7th. 
(Convention date, April 15th, 1913, Germany.) (Complete.) 

8,807. ‘“* Holders for electric lamps.” C. A. Sonasrsr. April 7th. (Con- 
vention date, January 2nd, 1914, Germany.) (Complete.) 

8,814. “‘ Electrically heated instruments.’? J. A. CHapman. April 7th. Con- 
vention date, May 6th, 1913, United States.) (Complete.) 

8,821. ‘“‘ Electric cut-outs.” Britis THomson-Houston Co., Lrp. (Genera' 
Electric Co., United States.) April 7th. 

8,828. ‘* Electric cables.” J. F. Watson and CaLienpger’s Caste & Con- 
struction Co., Ltp. April 7th. 

8,831. ‘‘ Telephonic systems.” E. A. Granam and E, A. SANFTLEBEN. Apri 
7th. (Addition to 767/14.) (Complete.) 

8,841. ‘‘ Electric cables.” J. F. Watson and Catignper’s Caste & Con- 
struction Co., Lrp. April 7th. 

8,842. ‘* Electric cables.”  W.' F. Price and Caignper’s Caste & Con- 
struction Co., Ltp. April 7th. 

8,855. ‘“‘ Electric lighting systems of motor-cars.” B. Brooxs and W. 
Hott. April 8th. 

8,880. ‘‘ Road vehicle electric lamps.”” J. Lawrencg and Howes & Burtty, 
Lrp. April. 8th. 

8,881. ‘‘ Microphones and the like.”” E. B. Bapcocx. April 8th. 

8,889. ‘* Motor-starting switches, rheostats, and the like.’”? SizmEns Bros. 
Dynamo Work8, Lip. & E. Scuupp. April 8th. (Complete.) 

8,904. ‘* Electro-mechanical movements.’’ .W. M..Morpgy. April 8th. 

8,906. ‘‘Telephonic systems. E. A Granam, W. J. RicxeTs and E. A. 
SaNnPTLEBEN. April 8th. (Addition to 6,356/14.) (Complete.) 

916. “‘ Electrical regulation devices.” R. Boscu (Firm of) and G. Honoxp. 
April 8th. (Addition to 27,961/12.) (Complete.) 

8,931. ‘‘ Magnetos and other electric generators.” A. KELLER 
8th. . (Convention date, April 14th, 1913, France-);; (Complete.) ; , 

8,943. ‘‘ Apparatus for indicating the lighting and extinguishing of electric 
lamps.” F. O. Scurogpgr. April 8th. 2 

946. ‘Automatic or semi-automatic telephone systems. G.° A. Batu- 
LanpER, N. G. PALMGREN and O. GraHN. April 8th. (Complete.) 

8,947. ‘‘ Resistance elements applicable to electric lamps, electric eee 

and other purposes.” J. R. Quain. April 8th. .s 
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8,957. ‘* Controlling devices for alternating current circuits.” Icranic ELEC- 
ms “ea Lrp. (Cutler Hammer Mfg. Co., United States.) April 9th. (Com- 

ete. 

8,973.’ “* Electric filament lamps.” ‘S. Jonnson. April 9th. 

8,982.“ Electrical’ wiring installations.” Concorpia ELexrrizitars AKT-GEs. 
April 9th (Convention date, April 12th, 1913, Germany.): (Complete.) 

8,985. “* Alternating-current motors.” J. Lecocusg. April 9th. 


8,990. ‘* Galvanometer for detecting and measuring physiological, geological, 
aerial and other electric currents.” W. H. Merepitu. April ith. 

9,021.. ** Automatic ‘electric signs.” R. Grose. April 9th. 

9,030. . “ Electrical machines.’”” Don F. Juan. April 9th. 

9,035. “ Electric switches.” J. H. Tucker and J. A. Crasreee. April 9th. 

9,054. ** Self-luminous electric switch button and the like.” W. SpRINGMANN. 
April 9th. ‘ 

9,056. ‘“* Methods of and apparatus for shaping filaments.” British THOMSON- 
Houston Co., Lp. (General E:ectric Co., United States.) (April 9th:) 

9,065. ‘Method and means for protecting apparatus on alternating-current 
systems.”” A..G. CoLlis and Crompton & Co., Lrp. April 9th. 

9,092. ‘‘ Electric relay systems.” H. p&-Forest ARNOLD. April 9th. (Ad- 
dition to 29,384/12.) (Complete.) 

9,093. ‘‘ Alternating-current electromagnets.” R. Waycoop & Co., L*tp., 
H. P. AmPHLETT and H. C. Watker. April 9th. 

9,103. ‘‘ Circuit arrangements for telephone systems.” Sigwens Bros. & Co., 
Lrp. (Siemens & Halske Akt-Ges, Germany.) April 9th. (Addition to 22,013/10.) 
(Complete.) ; 

9,104. ‘* Magnetos for motor-cycles.”” A. Garett. April 9th. (Complete.) 

9,105. ‘* Telephone exchange circuits.”” Siemens Bros. & Co., Lrp. (Siemens 
and Halske Akt-Ges, Germany.) April 9th. (Addition to 4,698/12.) (Complete.) 

9,109. ‘“* Electrical distributing switches.’”? F. S. Gaunrierr. April 9th. 

9,110. ‘“‘ Incandescent electric lamps.’”?. C. Gtapitz. April 9th. 

9,123. ‘“* Joints for metallic conduits for electric cables.’? S1mpPLEx Conpbuits, 
Lrp. and L. M. Waternouse. April llth. (Complete.) 

9,134. “ Electrically controlled block systems for railways’? J. Savers, W. C. 
ACHFIELD, G. Sat, and B. W. Cooke. April L1th. : 

9,175. ‘* Apparatus for controlling the lighting power of an electric lighting 
plant.’”” Soc. ANON. DES AUTOMOBILES ET CycLes PeucgoT. April llth. (Con- 
vention date, April 10th, 1913, France.) (Complete.) 








PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list may be obtained 
of Messrs. W. F. THompson & Co., 285, High Holborn, W.C., and at 
Liverpool and Bradford; price, post free, 9d. (in stamps). 


‘1912. 


29,057. Printino TetscrarHs. E. C. R. Marks (General Engineering & 
Construction Co.). December 17th. 





1913. 


1,505. ELECTRICALLY OPERATED STEERING-GEAR. British Thomson-Houston Co. 
(General Electric Co.). January 18th. 

4,635. ADVERTISING DEVICES AND THE LIKE. H. K. Harris. February 24th. 
(Patent of addition not granted.) 

4,779. RECEIVING-APPARATUS FOR WIRELESS TELEGRAPHY. FF. J. Chambers. 


February 25th. 
6,122. INTERRUPTERS FOR Exectric Circuits. A. Pollak. March 12th. 


(March 20th, 1912.) 

6,371. Execrrio ReGuLatinc Switcues. L. Miller & L. Boothman. 
March 14th. 

6,421. MEANS FOR OPERATING UPON EARTHENWARE, CHIEFLY IN THE PRODUCTION 
oF ELgcTRIC INSULATORS AND THE LIKE. H.L. Doulton & H. Morris. March 15th. 

6,799. Exectrio TRANSFORMER ARRANGEMENTS. British Electric Transformer 
Co. & R. Crosbie-Hill. March 19th. 

6,817. Execrric Castes. A. T. Mirza. March 19th. 

6,873. Exscrricat Switcues. British L.M. Ericsson Manufacturing Co. and 
A. G. Rogers. March 20th. 

6,887. AuTomaTiC MoRSE-RECORDER. W. B. Good & Rebesi, Ltd. March 20th. 

6,900. MEANS FoR PROTECTING DIRECT-CURRENT. WORKING ELECTRICAL INSTRU- 
MENTS FROM BEING OPERATED BY EXTRANEOUS OR UNAUTHORIZED CURRENTS WHICH 
MAY REACH THE LINE TO THE INSTRUMENT BY ACCIDENT OR DESIGN. R. Dormer. 
March 20th. . 

6,950. Execrric Dry Bartrerres. C. Stern. (Hubert.). March 20th. 

7,125. Test Circuit ARRANGEMENTS FOR TELEPHONE SySTEMS. Siemens Bros. & 
Co. & W. H. Grinstead. March 25th. 

7,127. Circuit ARRANGEMENTS FOR TELEPHONE EXCHANGES WITH AUTOMATIC 
SeLectinc Devices. Siemens Bros. & Co., and T. Pettigrew. March 25th. 
a Dynamo Rgcutators. W. J. Mellersh-Jackson. (Egyuem.) March 

th. 3 


7,211. Moror-car Lamps. R. H. Matzke. March 26th. 

7,244. Supports For Etecrric Lamps. H. Wade. (Schneider & Naujoks 
Elektrizitats Ges.) March 26th. 

7,246. Execreic Lamp Fittincs. H. Wade. (Schneider & Naujoks Elek- 
trizitats Ges.) March 26th. 

7,282. Encing Startinc Devices. S. I. Prescott. March 27th. 

7,305. Overngap Conpuctors For Execrric Traction Systems. K. D. 
Bowen & Cedes Electric Traction, Ltd. + March 27th. 

7,369. SwitcHES FoR ELECTRICALLY OPERATING PLANING MACHINES AND THE 
Likk. Lancashire Dynamo & Motor Co. & W. Hargreaves. March 28th. 

7,411. Fiamp Arc Lamps. G. E. Tate & F. O. Monkhouse. March 28th. 

7,396. S&L#-tnDUCTANCES OR TuNninG Coits. Graham & Latham, Ltd., and 
B. F. Sobotka. March 28th. 

7,592. Lame Covers. W. S. Sholl. March $lst. 

7,600. Dynamo-ELectric Macuines. British Thomson-Houston Co., F. H. 
Clough, and L. Dunker. March 3lst. 

7,610. TkanSmITTING APPARATUS FoR USE IN WIRELESS TELEGRAPHY AND TELE- 
rHony. G. Marconi and-C. S. Franklin. March 3st. 

7,977. Detectors ror Use in Wireless TeLecraruy. Graham & Latham, 
Ltd., and L. J. Graham and B. F. Sobotka. Apri! 4th. 

9,144. Fuses or Cut-ours ror Exectric Circuits. C. W. Cox. April 18th. 

9,166. Ossrrvation Circuirs oF TELEPHONE Sy8Tzms. Siemens Bros. & Co., 
and D. A. Christian. April 18th. 


9,449. X-Ray TUBES AND THE LIKE AND THE MANUFACTURE THEREOF. C. EF, 
Friedrich. April 22nd. 
— ELECTRIC INCANDESCENT Lamp Hotpers. H. T. Witkinson. April 
29th. 


10,036. APPARATUS FoR THE Direct Conversion oF Heat into Exxotaioity, 
J. Gyuris & Allois Schlesinger (Firm of); April 29th. 

10,252...SusstitutiIon RESISTANCES FoR ELectrio Lames. W. Heins. May 
Ist. (March llth, 1913. Addition to 9,530/13.) 

10,685. Circuit ARRANGEMENTS FOR TELEPHONE SysTEMS. Siemens & Halske 
Akt.-Ges. May 6th. (May 6th, 1912.) bi 

10,304. Execrric Arc Lamps: British Thomson-Houston Co. : (General Elec- 
tric Co.), May Ist. 

11,057. Execrric Timz Switcues. H. F. J. Thompson & J. H. Bowden. 
May 10th. 

11,755. Execrric Ceminc Roses. G. Markt. May 20th. (Cognate Appli- 
cation, No. 24,586/13.) ‘ 

12,404. MEANS FoR SECURING SHADES, REFLECTORS, OR: OTHER ATTACHMENTS To 
Etectric Lamp HOLDERS AND THE LIKE. G. St. J. Day. May 28th. 

12,651. CrircumgeARRANGEMENTS FOR TELEPHONE SySTEMS. Siemens & Halske 
Akt.-Ges. - May {July 8, 1912.) 

12,839. INDICATING APPLIANCES FOR ELECTRIC AND OTHER MEASURING INSTRU- 
MENTS. British Thomson Houston Co. and F. Holden. . June 2nd. 

13,023. Form or Exgcrric Dimminc Switcu. L. Hulbert. June 5th. 

13,249. Exgctric Licut Firtincs. G. Vale and R.H. Best. June 7th. 


13,587. Automatic ApyusTaBLe ELECTRICAL OvgrLoaD Circuit Breakers. 
H. T. Holmes & J. Kerrp-Welch. June 12. 

13,656. Systems oF Exectric DistripuTion. - British Thomson-Houston Co. 
(General Electric Co.) June 12th. 

13,684. Macnetro Compasses ror Suis’ Boats OR THE LIKE. C. A. Bartlett & 
T. W. Bruce. June 13th. 

14,071. Etectric Arc Lamps. A. H. Railing and A, E. Angold. June 18th. 

14.083. ._MaGnetiG COMPASSES AND LIKE INSTRUMENTS. E, W. Barker. 
June 18th. . 

14,384. APPARATUS FOR INDICATING THE APPROACH OF TRAINS. T. Gibson, 
G. A. Farmer & E. Kead. June 21st. : . 
aw ConngCTIONS FOR ELECTRIC TarRiFF Meters. C. G. Lundgren. June 

th. 

15,148. Securinc oF Winp1ncS IN’ DyNAMO-ELECTRIC MACHINES. Siemens Bros. 
Dynamo Works, Ltd., C. A. B. D. Koettgen and E. O. Kieffer. July 1st. 

15,293.. ApPpaRATUS FOR Propucinc “SuLPHuriIc Acip, British Thomson- 
Houston Co. (General Electric Co.). July 2nd. 

15,327. Leap Accumuzators.'. G. C. Dymond. (Marquise des Ligneris.) 
July 3rd. 

16,467. Miners’ Sarety Lamp. F. Faerber. July 17th. 

16,691. ,Execrric Warer-cavors. J. Rajezy. July 2lst. 

16,985. Apparatus For Uniformly Heatinc INTERIOR CAVATIES OF 4 LiviNG 
Bopy sy ELECTRO-DIATHERMIC TREATMENT. Siemens Bros. & Co. (Siemens & 
Halske Akt. Ges.). July 24th. 

17,268. HicH Sprep Rotors FoR HIGH-FREQUENCY MULTIPOLAR ELECTRICAL 
Macuinery. R. Goldschmidt. July 28th. (Addition to 10,507/12.) 

17,490. Process ror Heatinc ARTICLES in Exectric Furnaces. F. Fischer. 
July 30th. (November 5th, 1912.) 

17,584. VENTS FoR ELECTRIC ACCUMULATOR CASES AND OTHER RECEPTACLES. 
H Lucas & O. Lucas. July 3lst. 

17,607. Spark DiSCHARGES FOR THE IGNITION SYSTEMS OF INTERNAL-~COMBUSTION 
ENGINES AND FOR OTHER Purposes. R. Varley. July 3lst. 

18,160. TxuspHong Lockinc System. W. A. Morse & A. M. Morse. 
August 9th. 

19,212. Muttiete-way INSULATING-SLEEVE AS SEPARATOR BETWEEN CONDUCTORS 
on Caste Joints. R. B. Mitchell & F. J. Cooper. August 25th. 

19,743. APPARATUS FOR CONTROLLING FROM A DISTANCE AND FOR REGULATING 
THE SPEED OF THE PROPELLING TURBINES OF A Snip. Soc. Anon. Italiana Gio. 
Ansaldo & Co. September Ist. (October 10th, 1912.) 

19,916. Etectric Lamp Sockets. E. P. Le Compte and C. W. Hodgson. 
September 3rd. 

20,195. Bonpinc CiLamP FoR METAL-SHEATHED ELECTRIC WiRES AND CABLES. 
W. T. Henley’s Telegraph Works Co. & W. F. Bishop. September 6th. 

20,300. Msgtuop oF PackinG THE JoINTS OF METAL Vapour, ALTERNATING 
CurRENT RECTIFIERS AND OTHER VacuuM APPARATUS. E. Hartmann. Septem- 
ber 8th. (September 2lst, 1912.) 

20,577. TroucH OR CHANNEL Reriector Execrric Licut Devices. J. P. 
Child. September 11th. 

23,013. Fume-ConpEnsinc ATTACHMENT FOR ARC Lamps. H. G. Dyer & C. S. 
Adams. October 11th. 

23,321. THeatricaAL oR Stace ILLusion. L. McCormick. October 15th. 

24,017. Exectric Drivinc MECHANISM FOR Rotary PRINTING PRESSES AND 
Paper CALENDERING Macuines. Si Schuckertwerke Ges. October 23rd 
(October 23rd, 1912.) 

24,777. CONNECTIONS AND Fi1tincGS For Exscrric Conpuits. C. Birch. 
October Slst. 

25,465. CoLteror Brusues For ELECTRICAL Apparatus. _ W. Christie (Gal- 
vanische Metall-Papier: Fabrik A xt.-Ges.); November 7th. 

— ExecrricaL CanpLE Lamps. A. E. Watson & Veritys, Ltd. Novem- 
ber 8th. 





25,666. Execrrio Licut Prnvants. F. Dehler. November 10th. (February 
15th, 1913.) ' : 

25,975. MertHup oF aND MEANS FOR, THE. ELECTRIC TRANSMISSION OF SIGNALS 
AND SPEECH IN MineS’ R. Haddon (Reineke.) November 12th. 

26,060. Exzxcrrica Devices For OPERATING Door-SASHES OF AUTOMOBILES AND 
oTner VenHictes. J. F. P. De La Riboisiere. November 13th. (December 2lst, 
1912, Addition to 15,648/13.) 

27,543. ARRANGEMENTS FOR’ THE CONVERSION OF A PERIODICALLY VARIABLE 
MOoveEMENT OF SMALL ENERGY INTO A MOVEMENT OF GREAT ENERGY TAKING PLACE 
ACCORDING To A SimiLaR Law. Fried..Krupp Akt-Ges. November 29th. (Jan- 
uary 2nd, 1913.) 

27,875. Etecrricitry Meters. Korting & Mathieson Akt-Ges. December 4th. 
(May 16th, 1913. 
on Gatvanic Cetts: »J: Zaruba & Co. D 
$0,082. AccumuLaTorS AND ELECTRODES THEREFOR. Svenska Ackumulator 
Arktiebolaget. Jungner. D ber 31st. (D ber S3lst, 1912.) 


ber 12th. (D ber 13th, 











1914. 


945. Execrric Tims-Switcues...J. E. H. Beraud. January 13th. (January 
23rd; 1913.) 

1,119. Execrricat Accumuzators. C. De Sedneff. January 15th. 
application on 1,066/13. January 14th.) 

5,414. Etecrrope-Hotpers ror Execrrid Furnaces. Fried. Krupp Akt.-Ges. 
March 3rd. (December 13th, 1913.) 

5,501. MEANS FOR OPERATING UPON EARTHENWARE, CHIEFLY IN THE PRODUCTION 
oF ELECTRIC INSULATORS AND THE LIke. H. L. ‘Doulton &-H. Morris. March 4th. 
(Divided Application on 6,421/18...March 16th,). 


(Divided 
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